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7KHHIIHFWRIFKLOGKRRGREHVLW\RQPHGLFDOFRVWV LQFXUUHGE\WKH$XVWUDOLDQ*RYHUQPHQW LV
HVWLPDWHGXVLQJILYHZDYHVRISDQHOGDWDIURPWKH/RQJLWXGLQDO6WXG\RI$XVWUDOLDQ&KLOGUHQ
ZKLFK LV OLQNHG WR SXEOLF KHDOWK LQVXUDQFH DGPLQLVWUDWLYH UHFRUGV IURP 0HGLFDUH $XVWUDOLD
,QVWUXPHQWDOYDULDEOHVHVWLPDWRUVDUHXVHGWRDGGUHVVFRQFHUQVDERXWPHDVXUHPHQWHUURUDQG
VHOHFWLRQELDV7KHDGGLWLRQDODQQXDOPHGLFDOFRVWVGXHWRRYHUZHLJKWDQGREHVLW\DPRQJWR
\HDUROGV LV DERXWPLOOLRQ LQ$8'7KLV LVGULYHQE\DKLJKHUXWLOLVDWLRQRI
JHQHUDOSUDFWLWLRQHUDQGVSHFLDOLVWGRFWRUV7KHUHVXOWVVXJJHVWWKDWWKHHFRQRPLFFRQVHTXHQFHV
RIFKLOGKRRGREHVLW\DUHPXFKODUJHUWKDQSUHYLRXVO\HVWLPDWHG
.H\ZRUGV0HGLFDOFRVWVFKLOGUHQRYHUZHLJKWREHVLW\%0,LQVWUXPHQWDOYDULDEOH
-(/FRGHV,,,&


$FNQRZOHGJPHQWV
7KLVSDSHUXVHVXQLWUHFRUGGDWDIURP*URZLQJ8SLQ$XVWUDOLDWKH/RQJLWXGLQDO6WXG\RI$XVWUDOLDQ
&KLOGUHQ 7KH VWXG\ LV FRQGXFWHG LQ SDUWQHUVKLS EHWZHHQ WKH 'HSDUWPHQW RI )DPLOLHV +RXVLQJ
&RPPXQLW\6HUYLFHVDQG ,QGLJHQRXV$IIDLUV )D+&6,$ WKH$XVWUDOLDQ ,QVWLWXWHRI)DPLO\6WXGLHV
$,)6DQGWKH$XVWUDOLDQ%XUHDXRI6WDWLVWLFV$%67KHILQGLQJVDQGYLHZVUHSRUWHGLQWKLVSDSHUDUH
WKRVHRIWKHDXWKRUDQGVKRXOGQRWEHDWWULEXWHGWR)D+&6,$$,)6RUWKH$%6
1%LVIXQGHGE\DQ$XVWUDOLDQ1DWLRQDO3UHYHQWLYH+HDOWK$JHQF\)HOORZVKLS$81)
:H WKDQN $QWKRQ\ 1LX 6RQMD .DVVHQERHKPHU $QQD 3HHWHUV -RKQ &DZOH\7KRPDV %XFKPXHOOHU
-RKQ&XOOLQDQ&KDG0H\HUKRHIHU$GDP%LHQHU(ULF)LQNHOVWHLQDQGSDUWLFLSDQWVDWWKH,QWHUQDWLRQDO
+HDOWK(FRQRPLFV$VVRFLDWLRQ&RQJUHVVLQ%RVWRQIRUWKHLUDVVLVWDQFHLQVLJKWVDQGFRPPHQWV
 
 ,QWURGXFWLRQ
&KLOGKRRGREHVLW\LVFRQVLGHUHGRQHRIWKHPRVWVHULRXVSXEOLFKHDOWKFKDOOHQJHVRIWKLVFHQWXU\
2QH LQ IRXU$XVWUDOLDQFKLOGUHQDUHRYHUZHLJKWRUREHVHZLWKPDQ\KLJK LQFRPHFRXQWULHV
H[SHULHQFLQJVLPLODUO\KLJKSUHYDOHQFHUDWHV2(&'&KLOGKRRGREHVLW\LVFRQFHUQLQJ
QRWRQO\EHFDXVHRIWKHKLJKULVNRISHUVLVWHQFHLQWRDGXOWKRRGEXWDOVRWKHHOHYDWHGULVNRI
VHULRXVKHDOWKFRQGLWLRQVGXULQJFKLOGKRRG7KHVHFRQGLWLRQVLQFOXGHDVWKPDVOHHSDSQHDERQH
DQGMRLQWSUREOHPVK\SHUWHQVLRQKLJKFKROHVWHUROW\SHGLDEHWHVDQGSV\FKRORJLFDOSUREOHPV
5HLOO\HWDO'DQLHOV*LYHQDPDMRULW\RIKHDOWKH[SHQVHVLQ$XVWUDOLDDUHIXQGHG
E\WKHSXEOLFSXUVH$,+:$XVWUDOLDQSROLF\PDNHUVDUHSDUWLFXODUO\LQWHUHVWHGLQWKH
PHGLFDOFRVWVDWWULEXWDEOHWRREHVLW\,QIRUPDWLRQRQVXFKFRVWVQRWRQO\DOORZKHDOWKLQVXUHUV
WR SUHGLFW IXWXUH KHDOWK FDUH H[SHQVHV EXW WKH\ DOVR SURYLGH HYLGHQFH WKDW LV QHHGHG IRU
DVVHVVLQJ WKH VKRUWWHUP YDOXH WR JRYHUQPHQWV DQG WKH ZLGHU VRFLHW\ RI FKLOGKRRG REHVLW\
SUHYHQWLRQDQGWUHDWPHQWSURJUDPV
2YHUWKHSDVWGHFDGHVHYHUDOVWXGLHVKDYHH[DPLQHGWKHKHDOWKFDUHFRVWVDVVRFLDWHG
ZLWKFKLOGKRRGDQGDGROHVFHQWRYHUZHLJKWDQGREHVLW\HJ-RKQVRQHWDO0RQKHLWHWDO
%UHLWIHOGHUHWDO$X:HQLJ7XUHUHWDO%DWVFKHLGHUHWDO
:ULJKWDQG3URVVHU&OLIIRUGHWDO$PDMRULW\RIVWXGLHVILQGREHVLW\LQFKLOGKRRG
RU DGROHVFHQFH WR EH FRUUHODWHG ZLWK KLJKHU KHDOWK FDUH H[SHQVHV:KLOH LQIRUPDWLYH RQH
OLPLWDWLRQRISUHYLRXVVWXGLHVLVWKDWWKH\DUHXQDEOHWRLQIHUFDXVDOLW\WKDWLVWRGHWHUPLQHWKH
FRVWVWKDWDUHDWWULEXWDEOHWRREHVLW\DQGQRWPHUHO\DVVRFLDWHGZLWKREHVLW\
7KHUHDUH WKUHHSRWHQWLDO UHDVRQVZK\RUGLQDU\ OHDVW VTXDUHV 2/6HVWLPDWHVRI WKH
FRVWV RI REHVLW\ PD\ VXIIHU IURP ELDV L RPLWWHG YDULDEOHV LL UHYHUVH FDXVDOLW\ DQG LLL
PHDVXUHPHQWHUURU7KHGLUHFWLRQRIELDVGXHWRRPLWWHGYDULDEOHVRUXQREVHUYHGFRQIRXQGHUV

$QLQVLJQLILFDQWFRUUHODWLRQKDVEHHQUHSRUWHGE\DIHZVWXGLHVXVLQJWKH0HGLFDO([SHQGLWXUH3DQHO6XUYH\
0(36LQWKH8QLWHG6WDWHV6NLQQHUHWDO7XUHUHWDO:ULJKWDQG3URVVHU
 
LVa prioriXQFOHDU)RUH[DPSOHXQREVHUYHGIDFWRUVVXFKDVSRRUSDUHQWDOKHDOWKOLWHUDF\RU
JHRJUDSKLFDOO\ UHPRWHQHLJKERXUKRRGVPD\EHFRUUHODWHGZLWKERWKDKLJKHU OLNHOLKRRGRI
REHVLW\DQGZLWKORZHUXWLOLVDWLRQRUDFFHVVWRKHDOWKFDUHVHUYLFHVDPRQJFKLOGUHQ7KLVZRXOG
LPSO\ D QHJDWLYH VHOHFWLRQ ELDV DQG DQ XQGHUHVWLPDWH RI PHGLFDO FRVWV FDXVHG E\ REHVLW\
6LPLODUO\XQREVHUYHGPHGLFDOFRQGLWLRQVVXFKDVFDQFHURUDXWRLPPXQHGLVHDVHVHJFHOLDF
GLVHDVH FRXOG H[SODLQ ERWK D ORZHU OLNHOLKRRG RI REHVLW\ &ROOLQV HW DO  )DVDQR DQG
&DWDVVLDQGDJUHDWHUXWLOLVDWLRQRIKHDOWKFDUH2QWKHRWKHUKDQGWKHUHPD\EHDSRVLWLYH
ELDV LIRWKHUPHGLFDOFRQGLWLRQV VXFKDVGHSUHVVLRQRUDQ[LHW\ OHDG WRERWKDQ LQFUHDVH LQ
ZHLJKWHJWKURXJKHPRWLRQDOHDWLQJRUPHGLFDWLRQVLGHHIIHFWVDQGKHDOWKFDUHXWLOLVDWLRQ
5HYHUVHFDXVDOLW\RUVLPXOWDQHLW\ELDVPD\RFFXULIDYLVLWWRWKHGRFWRUUHVXOWVLQD
WUHDWPHQWSURJUDPRUGUXJWKDWDIIHFWVWKHFKLOG¶VZHLJKW7KHGLUHFWLRQRIELDVUHVXOWLQJIURP
WKLV FRXOG JR LQ HLWKHU GLUHFWLRQ )LQDOO\ PHDVXUHPHQW HUURU ZKLFK FDQ DULVH LI D FKLOG¶V
DGLSRVLW\LVPHDVXUHGLPSUHFLVHO\LVFRQFHUQLQJEHFDXVHLWFDQOHDGWRDQXQGHUHVWLPDWHRIWKH
FRVWV FDXVHG E\ REHVLW\ 3UHYLRXV VWXGLHV H[DPLQLQJ WKH FRQVHTXHQFHV RI REHVLW\ KDYH
WUDGLWLRQDOO\UHFRJQLVHGWKDWXVLQJERG\PDVVLQGH[%0,WKDWLVGHULYHGIURPVHOIRUSDUHQW
UHSRUWHGKHLJKWDQGZHLJKWPD\VXIIHUIURPPHDVXUHPHQWHUURU7KLVLVQRWDFRQFHUQLQRXU
VWXG\DVZHXVH%0,GHULYHGIURPFOLQLFDOO\PHDVXUHGKHLJKWDQGZHLJKW+RZHYHUZHUDLVH
DQRWKHUVRXUFHRIPHDVXUHPHQWHUURULQ%0,ZKLFKDULVHVGXHWRWKHQRUPDOFKDQJHVLQZHLJKW
UHODWLYH WR KHLJKW DV FKLOGUHQ JURZ DQG SK\VLFDOO\ PDWXUH +RUOLFN  6XFK VKRUWWHUP
IOXFWXDWLRQVLPSO\WKDW%0,PHDVXUHGDWDQ\RQHSRLQWLQWLPHPD\QRWDFFXUDWHO\UHIOHFWD
FKLOG¶VDGLSRVLW\LQFUHDVHVLQ%0,PD\EHGXHWRERWKLQFUHDVHVLQIDWPDVVDQGIDWIUHHPDVV
/LQGVD\HWDO0D\QDUGHWDO)UHHGPDQHWDO
7KLV VWXG\ DLPV WR DGGUHVV WKHVH SRWHQWLDO ELDVHV E\ HPSOR\LQJ DQ LQVWUXPHQWDO
YDULDEOHV ,9 HVWLPDWRU WR GHWHUPLQH WKH HIIHFW RI FKLOGKRRG REHVLW\ RQ KHDOWK FDUH FRVWV
LQFXUUHG E\ WKH $XVWUDOLDQ *RYHUQPHQW :H EXLOG RQ UHFHQW VWXGLHV WKDW KDYH XVHG DQ ,9
 
DSSURDFK WR GHWHUPLQH WKH LPSDFW RI REHVLW\ RQ KHDOWK FDUH XWLOLVDWLRQ &DZOH\ DQG
0H\HUKRHIHU%LHQHUHWDO'RKHUW\HWDO.LQJHDQG0RUULV&DZOH\
DQG0H\HUKRHIHUHVWLPDWHWKHPHGLFDOFRVWVFDXVHGE\DGXOWREHVLW\LQWKH8QLWHG6WDWHV
XVLQJ WKH ZHLJKW RI D ELRORJLFDO UHODWLYH DV WKH LQVWUXPHQWDO YDULDEOH 7KH\ VKRZ WKDW WKH
HVWLPDWHG HIIHFW RI DGXOW REHVLW\ RQ PHGLFDO FRVWV LV PXFK JUHDWHU WKDQ SUHYLRXV QRQ,9
HVWLPDWHVVXJJHVWHG8VLQJWKH%0,RIELRORJLFDOSDUHQWVDVLQVWUXPHQWVIRUFKLOG¶V%0,.LQJH
DQG0RUULVILQGWKDWFKLOGKRRGREHVLW\LQFUHDVHVWKHSUREDELOLW\RIDGRFWRUYLVLWDQG
PHGLFDWLRQVXVDJHLQ(QJODQG'RKHUW\HWDOXVLQJWKHELRORJLFDOPRWKHU¶V%0,DVDQ
LQVWUXPHQWILQGWKDWLQ,UHODQGREHVLW\LQFUHDVHVWKHSUREDELOLW\RID*3YLVLWDQGKRVSLWDOVWD\
DPRQJDGROHVFHQWV%LHQHUHWDODOVRLQVWUXPHQWIRUFKLOG¶V%0,XVLQJWKHELRORJLFDO
PRWKHU¶V%0,DQG ILQG WKDWREHVLW\ LQFUHDVHVPHGLFDOFRVWV LQ WKH8QLWHG6WDWHV WRDPXFK
ODUJHUH[WHQWWKDQSUHYLRXVO\HVWLPDWHG
2XUVWXG\XVHVDVLPLODUDSSURDFKWRLQYHVWLJDWHWKHFDXVDOHIIHFWVRIFKLOGKRRGREHVLW\
RQSXEOLFDOO\IXQGHGKHDOWKFDUHFRVWVLQ$XVWUDOLD:HXVHWKHERG\PDVVLQGH[%0,RIWKH
FKLOG¶VELRORJLFDOSDUHQWVWRLQVWUXPHQWIRUWKHFKLOG¶V%0,$NH\VWUHQJWKRIWKLVVWXG\LVWKH
XVHRISDQHOGDWDRQDUHSUHVHQWDWLYHVDPSOHRI$XVWUDOLDQFKLOGUHQZLWKPHDVXUHGKHLJKWDQG
ZHLJKWRIHDFKFKLOG OLQNHGWRJRYHUQPHQWDGPLQLVWUDWLYHUHFRUGVRQWKHFKLOG¶VKHDOWKFDUH
XWLOLVDWLRQDQGFRVWV:HHQVXUHWKDWKHDOWKFDUHFRVWVDUHLQFXUUHGDIWHUZHLJKWLVPHDVXUHGWR
UHGXFHUHYHUVHFDXVDOLW\FRQFHUQVDQGXWLOLVHWKHULFKQHVVRIWKHGDWDVHWWRFRQWUROIRUDZLGH
UDQJHRIFKLOGDQGSDUHQWDOFKDUDFWHULVWLFVWKDWPD\LQIOXHQFHKHDOWKFDUHVHHNLQJEHKDYLRXU,Q
DGGLWLRQZHSURYLGHQHZLQVLJKWLQWRWKHORQJHUWHUPFRVWVDWWULEXWDEOHWRFKLOGKRRGREHVLW\
E\LQYHVWLJDWLQJKRZDKLJKHU%0,DWDJHDIIHFWVKHDOWKFDUHFRVWVRYHUWKHQH[WHLJKW\HDUV
WKDWIROORZ
:HILQGWKDWDKHDYLHU%0,VLJQLILFDQWO\LQFUHDVHVWKHWRWDOKHDOWKFDUHFRVWVLQFXUUHG
DQGWKHHIIHFWLVFRQVLGHUDEO\KLJKHUWKDQWKHHVWLPDWHGDVVRFLDWLRQXVLQJRUGLQDU\OHDVWVTXDUHV
 
)DOVLILFDWLRQWHVWVXVLQJ%0,RIVWHSSDUHQWVVXSSRUWWKHYDOLGLW\RIWKHLQVWUXPHQWDOYDULDEOHV
DQGUREXVWQHVVFKHFNVXVLQJLQIRUPDWLRQRQDUDQJHRIKHDOWKFRQGLWLRQVSURYLGHVDGGLWLRQDO
VXSSRUWIRURXULQVWUXPHQWV:HVKRZWKDWWKHLQFUHDVHLQKHDOWKFDUHFRVWVLVODUJHO\GULYHQE\
KLJKHU JHQHUDO SUDFWLWLRQHU DQG VSHFLDOLVW YLVLWV DQG LV QRW GXH WR PHQWDO KHDOWK GHQWDO
SDWKRORJ\GLDJQRVWLFRURWKHUVHUYLFHV2XUHVWLPDWHVVXJJHVWWKDWRYHUZHLJKWDQGREHVLW\LQ
FKLOGUHQDJHGWRFRVWWKH$XVWUDOLDQJRYHUQPHQWDSSUR[LPDWHO\PLOOLRQDQQXDOO\LQ
$8'RYHUDQGDERYHWKHFRVWVIRUFKLOGUHQRIQRUPDOZHLJKWIRUQRQKRVSLWDOKHDOWKFDUH
VHUYLFHV7KLVLQGLFDWHVWKDWWKHVKRUWWHUPHFRQRPLFFRQVHTXHQFHVRIFKLOGKRRGREHVLW\DULVLQJ
IURPKHDOWKSUREOHPVDORQHLVFRQVLGHUDEOHDQGDIDLOXUHWRWDNHWKLVLQWRDFFRXQWLQHFRQRPLF
HYDOXDWLRQV RI REHVLW\ UHGXFWLRQ SURJUDPV PD\ OHDG WR D VXEVWDQWLDO XQGHUHVWLPDWH RI WKH
HFRQRPLFUHWXUQVIURPLQYHVWLQJLQVXFKSURJUDPV

 'DWD
2.1   The Longitudinal Study of Australian Children 
7KH /RQJLWXGLQDO 6WXG\ RI $XVWUDOLDQ &KLOGUHQ /6$& LV D ELHQQLDO UHSUHVHQWDWLYH SDQHO
VXUYH\ RI $XVWUDOLDQ FKLOGUHQ ZKLFK EHJDQ LQ  VHH 6RORII HW DO  IRU D GHWDLOHG
GHVFULSWLRQRIWKHVWXG\GHVLJQ%ULHIO\SRVWFRGHVZHUHVWUDWLILHGE\$XVWUDOLDQ6WDWH7HUULWRU\
DQG E\ PHWURSROLWDQ DQG QRQPHWURSROLWDQ DUHD 3RVWFRGHV IURP HDFK VWUDWD ZHUH UDQGRPO\
VHOHFWHGDQGZLWKLQHDFKSRVWFRGHFKLOGUHQLQWKHUHTXLUHGDJHFRKRUWZHUHUDQGRPO\VHOHFWHG
IURPWKH0HGLFDUHHQUROPHQWGDWDEDVH2QO\RQHFKLOGSHUIDPLO\ZDVHOLJLEOHIRULQFOXVLRQLQ
WKHVDPSOH7KLVVWXG\XVHVGDWD IURPWKH ILUVW ILYHZDYHV WRRIFKLOGUHQ IURP
&RKRUW.ZKRZHUH DJHG \HDUV LQ WKH ILUVW ZDYH 2I WKH RULJLQDO :DYH VDPSOH WKH
UHVSRQVHUDWHIRU:DYHVDQGZDVDQGUHVSHFWLYHO\ZKLFKLV
VLPLODUWRRWKHUORQJLWXGLQDOVWXGLHVRIFKLOGUHQVXFKDVWKH0LOOHQQLXP&RKRUW6WXG\LQWKH
 
8.'DWDRQWKHFKLOGDQGWKHLUIDPLO\¶VVRFLDOFLUFXPVWDQFHVZHUHFROOHFWHGWKURXJKDIDFH
WRIDFHLQWHUYLHZZLWKWKHFKLOG¶VSULPDU\FDUHU0RUHVHQVLWLYHLQIRUPDWLRQIURPWKHSDUHQWV
ZDVFROOHFWHGXVLQJVHOIFRPSOHWLRQTXHVWLRQQDLUHV
3K\VLFDOPHDVXUHPHQWVRIWKHFKLOG¶VKHLJKWDQGZHLJKWZHUHWDNHQGXULQJWKHLQWHUYLHZ
XVLQJGLJLWDOVFDOHVDQGDVWDGLRPHWHU7KHVHZHUHXVHGWRFDOFXODWHWKHFKLOG¶V%0,NJP
,QWKHPDLQDQDO\VHV%0,]VFRUHVEDVHGRQ&'&JURZWKFKDUWV.XF]PDUVNLHWDODUH
XVHG%0,]VFRUHVDUHPRUHIOH[LEOHWKDQELQDU\LQGLFDWRUVRI%0,FDWHJRULHVDQGVWLOODOORZ
XVWRPDNHKHDOWKFDUHFRVWSUHGLFWLRQVLQWHUPVRIFKLOGUHQZKRDUHRYHUZHLJKWRUREHVH:H
WHVW IRU QRQOLQHDULW\ LQ WKH UHODWLRQVKLS EHWZHHQ %0, ]VFRUHV DQG KHDOWK FDUH FRVWV E\
LQFOXGLQJ VTXDUHG WHUPV )RU WKH GHVFULSWLYH DQDO\VHV FKLOGUHQ DUH FDWHJRULVHG LQWR
XQGHUZHLJKW QRUPDO ZHLJKW RYHUZHLJKW DQG REHVH XVLQJ LQWHUQDWLRQDO DJH DQG JHQGHU
VSHFLILFFXWSRLQWV&ROHHWDO
%HFDXVHRXUDSSURDFKXWLOLVHVWKHKHLJKWDQGZHLJKWRIERWKELRORJLFDOSDUHQWVLQZDYH
WKHPDLQVDPSOHLVUHVWULFWHGWRFKLOGUHQZKRKDYHELRORJLFDOSDUHQWVZLWKKHLJKWDQG
ZHLJKWLQIRUPDWLRQDWZDYHRIWRWDOVDPSOH
2.2.  Medicare Records 
0HGLFDUHLV$XVWUDOLD¶VSXEOLFO\IXQGHGXQLYHUVDOKHDOWKLQVXUDQFHV\VWHP,WSURYLGHVIUHHRU
VXEVLGLVHG KHDOWK FDUH WR DOO FLWL]HQV DQG SHUPDQHQW UHVLGHQWV 7KH /6$& GDWD LV OLQNHG WR
0HGLFDUH UHFRUGV ZKLFK LQFOXGHV FRPSOHWH GDWD RQ PHGLFDO VHUYLFHV IXQGHG XQGHU WKH
0HGLFDUH %HQHILWV 6FKHGXOH 0%6 DQG SKDUPDFHXWLFDO VXEVLGLHV IXQGHG XQGHU WKH
3KDUPDFHXWLFDO%HQHILWV6FKHPH3%6
8QGHU WKH 0%6 SUHGHWHUPLQHG 0HGLFDUH EHQHILWV DUH SDLG E\ WKH $XVWUDOLDQ
*RYHUQPHQWIRUFOLQLFDOO\UHOHYDQWSURIHVVLRQDOVHUYLFHV7KHVHLQFOXGHEXWDUHQRWOLPLWHGWR

:DYHFRQWDLQVWKHPRVWFRPSOHWHLQIRUPDWLRQRQWKH%0,RIELRORJLFDOSDUHQWVVRWKHXVHRIZDYH%0,
DOORZVXVWRPD[LPLVHVDPSOHVL]H,QDVHQVLWLYLW\DQDO\VLVZHXVHRQO\WKHELRORJLFDOPRWKHU¶V%0,IURPZDYH
ZKLFKDOORZVXVWRIXUWKHULQFUHDVHWKHVDPSOHVL]HWRFKLOGUHQ
 
FRQVXOWDWLRQV E\ JHQHUDO SUDFWLWLRQHUV DQG VSHFLDOLVWV GLDJQRVWLF DQG LPDJLQJ SDWKRORJ\
GHQWDOVHUYLFHVDQGVRPHDOOLHGKHDOWKVHUYLFHV7KHEHQHILWDPRXQWLVDSSOLHGQDWLRQZLGH,QD
PDMRULW\RIFDVHVDERXWRIDOOVHUYLFHVKHDOWKSUDFWLWLRQHUVFKDUJHH[DFWO\WKHEHQHILW
DPRXQWNQRZQDVEXONELOOLQJDQGSDWLHQWVUHFHLYHIUHHKHDOWKFDUHDWWKHSRLQWRIVHUYLFH
GHOLYHU\:KHUHGRFWRUVFKRRVHWRFKDUJHDIHHDERYHWKH0HGLFDUHEHQHILWSDWLHQWVZLOOSD\
WKHGLIIHUHQFHRXWRISRFNHW%XONELOOLQJLQFHQWLYHVDUHDOVRILQDQFHGWKURXJKWKH0%67KHVH
SURYLGHDGGLWLRQDOSD\PHQWVWRSUDFWLWLRQHUVIRUEXONELOOLQJSULPDU\FDUHVHUYLFHVWRFKLOGUHQ
XQGHUDQGFRQFHVVLRQFDUGKROGHUV7KH0%6DOVRFRYHUVKRVSLWDOVHUYLFHVWKDWDUHSURYLGHG
LQSULYDWHKRVSLWDOVKRZHYHUEHFDXVHSXEOLFKRVSLWDOFRVWVDUHQRWLQFOXGHGLQ0%6UHFRUGV
ZHH[FOXGHDOOKRVSLWDOVHUYLFHVIURPWKLVVWXG\,QSDWLHQWVHUYLFHVDUHUHODWLYHO\XQFRPPRQ
IRUWKLVDJHJURXSDERXWRIFKLOGUHQUHSRUWHGVWD\LQJLQDKRVSLWDOLQDPRQWKSHULRG
7R SURYLGH VRPH XQGHUVWDQGLQJ RI WKH HIIHFW RI REHVLW\ RQ KRVSLWDO VHUYLFHV ZH SURYLGH
VXSSRUWLQJHYLGHQFHRQWKHSUREDELOLW\RIDKRVSLWDOVWD\VHH6HFWLRQ
7KH3%6FRYHUVHOLJLEOHSUHVFULSWLRQGUXJVIRUPRVWPHGLFDOFRQGLWLRQV ,WH[FOXGHV
RYHUWKHFRXQWHU PHGLFLQHV DQG LQKRVSLWDO SUHVFULSWLRQ GUXJV 7KH DPRXQW SDLG E\ WKH
*RYHUQPHQWXQGHUWKH3%6HTXDOVWKHGLIIHUHQFHEHWZHHQDIL[HGSDWLHQWFRSD\PHQWDQGWKH
OLVWHGGUXJSULFHZKLFKDUHERWKLQGH[HGDQQXDOO\DQGDSSOLHGQDWLRQZLGH
$VDPSOHRI/6$&FKLOGUHQZHUHVXFFHVVIXOO\OLQNHGWR0HGLFDUHUHFRUGV
LQ:DYH$ WRWDO0HGLFDUHFRVW LVFDOFXODWHGE\DGGLQJ WKHDQQXDOFRVWV IRUQRQKRVSLWDO
VHUYLFHV DQG SKDUPDFHXWLFDOV LQFXUUHG E\ HDFK FKLOG XQGHU WKH 0%6 DQG 3%6 &RVWV DUH
DGMXVWHG WR  $8' :H H[SORLW WKH ORQJLWXGLQDO QDWXUH RI WKH GDWD WR PLWLJDWH UHYHUVH
FDXVDOLW\E\WDNLQJDOOFRVWVIURPWKHPRQWKZLQGRZIROORZLQJWKHFKLOG¶VKHLJKWDQGZHLJKW
PHDVXUHPHQWDWHDFKZDYH,QDQ\JLYHQ\HDUDSSUR[LPDWHO\RIFKLOGUHQDJHGWR
LQFXU0HGLFDUHFRVWV7KLVODUJHO\UHIOHFWVXWLOLVDWLRQRIPHGLFDOVHUYLFHVLQFXU0%6FRVWV
 
ZKLOHRQO\LQFXU3%6FRVWV$PDMRULW\RI0HGLFDUHH[SHQVHVDUHWKURXJK0%6
LQRXUGDWD

)LJXUH1RQSDUDPHWULFUHJUHVVLRQRIWRWDOFRVWVRQ%0,
1RWH 7RWDO FRVWV FRPSULVHV RI 0%6 DQG3%6 H[SHQVHV IRU WKH \HDU IROORZLQJ %0,PHDVXUHPHQW &RVWV DUH
DGMXVWHGIRULQIODWLRQDQGDUHLQ$XVWUDOLDQGROODUV'DWDLVIRUWKHSRROHGVDPSOHDJHWR1 
7KHGDVKHGOLQHVLQGLFDWHWKHDSSUR[LPDWHFXWSRLQWVIRUWKH%0,FDWHJRULHVXVLQJDJHDQGJHQGHUVSHFLILFFXW
RIIVIURP&ROHHWDO8QGHUZHLJKWLVWRWKHOHIWRIWKHILUVWOLQHQRUPDOZHLJKWLVEHWZHHQWKHILUVWWZROLQHV
RYHUZHLJKWLVEHWZHHQWKHVHFRQGDQGWKLUGOLQHVREHVLW\LVWRWKHULJKWRIWKHWKLUGOLQH


(VWLPDWHGQRQSDUDPHWULFUHJUHVVLRQVEHWZHHQ%0,]VFRUHVDQGWRWDOFRVWVDUHVKRZQ
LQ)LJXUH7KHYHUWLFDOGDVKHGOLQHVLQGLFDWHWKHDSSUR[LPDWHFXWRIIVIRU%0,FDWHJRULHV
XQGHUZHLJKWQRUPDORYHUZHLJKWDQGREHVH7KHILJXUHVKRZVWKDWWKHUHLVDVKDOORZ8
VKDSHGUHODWLRQVKLSEHWZHHQ%0,DQGWRWDO0HGLFDUHFRVWVZLWKDYHUDJHFRVWVUHDFKLQJWKH
ORZHVWOHYHODWDURXQG%0,]VFRUHRIWKHPHDQ%0,IRUQRUPDOZHLJKWDQGLQFUHDVLQJDV
FKLOGUHQPRYHDZD\IURPWKHQRUPDOZHLJKWUDQJH7KHSRVLWLYHDVVRFLDWLRQEHWZHHQFRVWV
DQG%0,LVSDUWLFXODUO\SURQRXQFHGDV%0,]VFRUHVLQFUHDVHDERYHRYHUZHLJKWDQGREHVH
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FDWHJRULHV7KHUHLVPXFKJUHDWHUYDULDWLRQLQFRVWVIRU%0,]VFRUHVEHORZXQGHUZHLJKW
FDWHJRU\'XHWRWKLVODUJHYDULDWLRQDPRQJFKLOGUHQLQWKHXQGHUZHLJKWFDWHJRU\DQGWKH
SRWHQWLDOIRUXQGHUZHLJKWFKLOGUHQWRKDYHKHDOWKSUREOHPVZHH[FOXGHXQGHUZHLJKWFKLOGUHQ
RIRXUDQDO\VLVVDPSOH7KLVDOORZVWKHVWXG\WRIRFXVRQWKHREMHFWLYHRIHVWLPDWLQJWKH
H[FHVVPHGLFDOFRVWVGXHRYHUZHLJKWDQGREHVLW\
7KHPHDQWRWDO0HGLFDUHFRVWVSHU\HDUE\%0,FDWHJRU\DQGDJHDUHVKRZQLQ7DEOH
&ROXPQVKRZVWKDWRQDYHUDJHDFURVVDJHVWRWRWDOFRVWVDUHJUHDWHUIRUFKLOGUHQLQ
KHDYLHU%0,FDWHJRULHV&KLOGUHQZLWKREHVLW\LQFXUSHU\HDULQQRQKRVSLWDO0HGLFDUH
FRVWVZKLFKLVPRUHWKDQFKLOGUHQRIQRUPDOZHLJKW2YHUZHLJKWFKLOGUHQLQFXU
 PRUH WKDQ QRUPDO ZHLJKW FKLOGUHQ &ROXPQV  WR  VKRZ WKDW RQ DYHUDJH WKH
LQIODWLRQDGMXVWHGFRVWVIRUHDFK%0,FDWHJRU\LQFUHDVHDVFKLOGUHQJHWROGHU7KHGLIIHUHQFHLQ
PHDQFRVWVRIREHVLW\RURYHUZHLJKWFRPSDUHGZLWKQRUPDOZHLJKWDUHVWDWLVWLFDOO\VLJQLILFDQW
DWDOODJHVH[FHSWDJHFROXPQ

7DEOH0HDQWRWDOFRVWE\%0,JURXSDQGDJH
     
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1RWH5REXVWVWDQGDUGHUURUVLQSDUHQWKHVHV7RWDOFRVWFRPSULVHVRI0%6DQG3%6H[SHQVHVIRUWKH\HDU
IROORZLQJ%0,PHDVXUHPHQW&RVWVDUHDGMXVWHGIRULQIODWLRQDQGDUHLQ$XVWUDOLDQGROODUV6DPSOH
LQFOXGHVFKLOGUHQZKR LQFXUUHG]HURFRVWV8QGHUZHLJKWFKLOGUHQDUHGURSSHGIURPWKHVDPSOH6XUYH\
ZHLJKWVDUHXVHGIRUPHDQFDOFXODWLRQV


 
 (PSLULFDO6WUDWHJ\
3.1  Instrumental Variables Approach  
7KHPDLQFKDOOHQJHZLWKHVWLPDWLQJWKHHIIHFWRIFKLOGKRRGREHVLW\RQKHDOWKFDUHFRVWVLVWKH
SRVVLELOLW\RIXQREVHUYHGFRQIRXQGHUVVXFKDVRWKHUKHDOWKFRQGLWLRQVDQGLOOQHVVDFFHVV WR
KHDOWKFDUHVHUYLFHVIDPLO\HQYLURQPHQWDQGSDUHQWV¶DWWLWXGHVDQGEHKDYLRXU7KHSUHVHQFHRI
VXFKXQREVHUYHGFRQIRXQGHUVPHDQVWKDWHVWLPDWHVIURP2/6PRGHOVPD\EHELDVHG,QWKH
DEVHQFHRIDQH[SHULPHQWZKLFKUDQGRPLVHVFKLOGUHQLQWRGLIIHULQJOHYHOVRI%0,RUREHVLW\
VWDWXVZHPXVWUHO\RQREVHUYDWLRQDOGDWDDQGPHWKRGVWKDWDOORZXVWRHPXODWHUDQGRPLVDWLRQ
RI FKLOGUHQ¶V %0, 7KH LQVWUXPHQWDO YDULDEOHV DSSURDFK DQG WKH XVH RI ERG\ ZHLJKW RI
ELRORJLFDO UHODWLYHV DV LQVWUXPHQWV KDV EHHQ XVHG SUHYLRXVO\ WR HVWLPDWH WKH ODERXU PDUNHW
FRQVHTXHQFHVRIREHVLW\ HJ&DZOH\/LQGHERRPHWDODQGPRUH UHFHQWO\ WR
HVWLPDWHWKHHIIHFWRIREHVLW\RQPHGLFDOFRVWV&DZOH\DQG0H\HUKRHIHU7KHXVHRID
ELRORJLFDO UHODWLYH¶V ZHLJKW WDNHV DGYDQWDJH RI WKH JHQHWLF YDULDWLRQ LQ WKH SURSHQVLW\ IRU
REHVLW\6SHFLILFDOO\LWDLPVWRH[SORLWµ0HQGHOLDQUDQGRPLVDWLRQ¶ZKLFKUHIHUVWRWKHUDQGRP
DVVLJQPHQW RI DQ LQGLYLGXDO¶V JHQRW\SH DW FRQFHSWLRQ $Q LPSRUWDQW IHDWXUH RI 0HQGHOLDQ
UDQGRPLVDWLRQLVWKDWWKHJHQHWLFYDULDWLRQLQWKHSURSHQVLW\IRUREHVLW\FDSWXUHVGLIIHUHQFHVLQ
REHVLW\WKDWDUHSHUVLVWHQWWKURXJKRXWWKHLQGLYLGXDO¶VOLIHDQGWKHUHIRUHFDQEHXVHGWRUHGXFH
PHDVXUHPHQWHUURUELDVWKDWDULVHVGXHWRVKRUWWHUPIOXFWXDWLRQVLQ%0,'DYH\6PLWKDQG
(EUDKLP
)ROORZLQJWKHDSSURDFKRISUHYLRXVVWXGLHVZHXVHWKH%0,RIELRORJLFDOSDUHQWVDV
LQVWUXPHQWVIRUWKHFKLOG¶V%0,7KHXVHRISDUHQWV¶%0,DVLQVWUXPHQWVLQVWHDGRIVLEOLQJV
KDVWKHDGYDQWDJHRIQRW OLPLWLQJRXUHVWLPDWLRQWRDVDPSOHRIFKLOGUHQZKRKDYHVLEOLQJV
6SHFLILFDOO\ZHWDNHWKH%0,RIWKHFKLOG¶VELRORJLFDOPRWKHUDQGELRORJLFDOIDWKHUZKLFKDUH
FDOFXODWHG IURPVHOIUHSRUWHGKHLJKW DQGZHLJKW IURP WKH ILUVWZDYHRI/6$& LQ%\
WDNLQJWKHKHLJKWDQGZHLJKWREVHUYHGDW:DYHDQGXVLQJWKHFKLOG¶V%0,REVHUYHGIURP
 
:DYHRQZDUGVZHUHGXFHWKHSRVVLELOLW\WKDWWKHUHODWLRQVKLSEHWZHHQWKHSDUHQWV¶%0,DQG
FKLOG¶V%0,LVGXHWRFRQWHPSRUDQHRXVVKRFNVRURSHUDWLQJLQWKHGLUHFWLRQIURPFKLOGWRSDUHQW
:DYHFRQWDLQVWKHPRVWFRPSOHWHLQIRUPDWLRQRQWKH%0,RIELRORJLFDOSDUHQWVVRWKHXVH
RISDUHQWDO%0,IURPZDYHLQVWHDGRIFRQWHPSRUDQHRXVZDYHVDOVRDOORZVXVWRPD[LPLVH
VDPSOHVL]H7KLVPHDVXUH IURPZDYH LVXVHGHYHQ LISDUHQWVVHSDUDWH LQ ODWHUZDYHVDQG
WKHUHIRUHGRHVQRWUHVWULFWWKHHVWLPDWLRQVDPSOHWRKRXVHKROGVZLWKWZRELRORJLFDOSDUHQWV2XU
SUHIHUUHG PRGHO LQFOXGHV %0, RI ERWK ELRORJLFDO SDUHQWV EHFDXVH  RI D FKLOG¶V
FKURPRVRPHVDUHLQKHULWHGIURPHDFKSDUHQW,QVHQVLWLYLW\DQDO\VHVZHHVWLPDWHWKH,9PRGHOV
XVLQJRQO\WKHELRORJLFDOPRWKHU¶V%0,IURPZDYHWKLVDOORZVDVOLJKWO\ODUJHUVDPSOHGXH
WR PRUH FRPSOHWH GDWD RQ PRWKHU¶V %0, DQG ZH IXUWKHU HVWLPDWH ,9 PRGHOV XVLQJ HLWKHU
ELRORJLFDOPRWKHURUIDWKHU¶V%0,DVDVLQJOHLQVWUXPHQWIRURXUPDLQHVWLPDWLRQVDPSOH
,QRUGHUIRUWKHFKRVHQLQVWUXPHQWVWREHVXLWDEOHWKH\PXVWVWURQJO\SUHGLFWWKHFKLOG¶V
%0, 7KDW URXJKO\  WR  RI WKH YDULDWLRQ LQ ERG\ZHLJKW DFURVV LQGLYLGXDOV KDV EHHQ
DWWULEXWHGWRJHQHWLFV)DURRTLDQG2¶5DKLOO\VXJJHVWVWKDWWKH%0,RIELRORJLFDOSDUHQWV
LVOLNHO\WREHSRZHUIXOSUHGLFWRURIWKHFKLOG¶VZHLJKW2QHOLPLWDWLRQLVWKDWSDUHQWDO%0,LV
GHULYHGIURPVHOIUHSRUWHGKHLJKWDQGZHLJKWDQGPD\WKHUHIRUHEHPHDVXUHGZLWKHUURU0DQ\
VWXGLHVGHPRQVWUDWHWKDW%0,IURPVHOIUHSRUWHGKHLJKWDQGZHLJKWLVKLJKO\FRUUHODWHGZLWK
PHDVXUHG%0,HJ6WXQNDUGDQG$OEDXP6SHQFHUHWDODQGWKXVLVVWLOOOLNHO\WR
EHDVWURQJSUHGLFWRURIFKLOG¶V%0,7KHODUJH)VWDWLVWLFLQRXUILUVWVWDJHUHJUHVVLRQVKRZQ
LQ6HFWLRQ7DEOHZKLFKVXUSDVVHVWKHFRQYHQWLRQDOPLQLPXPRI6WRFNHWDO
VXSSRUWV WKHVWUHQJWKRIRXU LQVWUXPHQWV&KDODNVXJJHVWVDPLVPHDVXUHGLQVWUXPHQW
FDQEHXVHGWRSURYLGHFRQVLVWHQW,9HVWLPDWHVSURYLGHGWKHH[FOXVLRQUHVWULFWLRQLVVDWLVILHG
DVLVUHTXLUHGLQDQ\,9PRGHO

6WXGLHVKDYHVKRZQWKDW WKHHUURU LVQRQFODVVLFDO WKHUH LVD WHQGHQF\IRUVHOIUHSRUWHGKHLJKWDQGZHLJKW WR
UHVXOWLQDQXQGHUHVWLPDWLRQRI%0,&DZOH\HWDO
 

3.2    Instrument validity 
7KHXVHRISDUHQWV¶%0,DVLQVWUXPHQWVUHOLHVRQWKHH[FOXVLRQUHVWULFWLRQDVVXPSWLRQWKDWWKH\
DUHXQFRUUHODWHGZLWKWKHHUURUWHUPLQWKHVHFRQGVWDJHHTXDWLRQDIWHUFRQWUROOLQJIRUWKHFKLOG¶V
%0,DQGRWKHUFRYDULDWHV7KHYDOLGLW\RIWKHLQVWUXPHQWVZRXOGEHTXHVWLRQDEOHLIERWKWKH
SDUHQWDQGFKLOG¶V%0,ZHUHLQIOXHQFHGE\DWKLUGIDFWRUVXFKDVKRXVHKROGHQYLURQPHQWRU
SDUHQWDOKHDOWKKDELWVSUHIHUHQFHVZKLFKLVDOVRFRUUHODWHGZLWKXQREVHUYHGGHWHUPLQDQWVRI
WKHFKLOG¶VKHDOWKFDUHXWLOLVDWLRQ2QHPLJKWEHFRQFHUQHGE\WKHSRVVLELOLW\WKDWDSDUHQW¶V
KHDOWKSUHIHUHQFHVDQGKDELWVFUHDWHDKRXVHKROGHQYLURQPHQWWKDWLQIOXHQFHVERG\ZHLJKWIRU
WKHZKROHIDPLO\HJWKURXJKIDPLO\PHDOVVQDFNVDQGSK\VLFDODFWLYLW\KDELWV7KHVHVDPH
SDUHQWDOKHDOWKSUHIHUHQFHVFRXOGFRQFHLYDEO\LQIOXHQFHGHFLVLRQVDURXQGVHHNLQJKHDOWKFDUH
IRUWKHLUFKLOG
$VGLVFXVVHGLQHDUOLHUSDSHUVHJ&DZOH\/LQGHERRPHWDO&DZOH\DQG
0H\HUKRHIHUGHVSLWHZLGHVSUHDGEHOLHILQWKHLPSRUWDQFHRIDVKDUHGKRPHHQYLURQPHQW
LQSUHGLFWLQJERG\ZHLJKWDQGREHVLW\WKHHYLGHQFHIURPVWXGLHVRQDGRSWHGFKLOGUHQDQGWZLQV
RYHUZKHOPLQJO\ VXJJHVWV WKDW WKH WKHUH LV QR RU YHU\ OLWWOH UHODWLRQVKLS EHWZHHQ WKH WZR
6WXQNDUGHWDO*ULORDQG3RJXH*HLOH3ULFHDQG*RWWHVPDQ6¡UHQVHQDQG
6WXQNDUG9RJOHUHWDO0DHVHWDO:DUGOHHWDO+DEHUVWLFNHWDO
)RUH[DPSOH6WXQNDUGHWDOIRXQGWKDWWKHUHZDV³QRUHODWLRQEHWZHHQWKHLQGH[
RI DGRSWLYH SDUHQWV DQG WKH DGRSWHH ZHLJKW FODVV´ S DQG FRQFOXGHG WKDW ³JHQHWLF
LQIOXHQFHVKDYHDQLPSRUWDQWUROHLQGHWHUPLQLQJKXPDQIDWQHVVLQDGXOWVZKHUHDVWKHIDPLO\
HQYLURQPHQWDORQHKDVQRDSSDUHQWHIIHFW´S7KH%0,RIDGRSWLYHSDUHQWVLVDVVXPHGWR
FDSWXUHWKHUHOHYDQWIDPLO\HQYLURQPHQWLHQRQJHQHWLFIDFWRUVIRUGHWHUPLQLQJERG\ZHLJKW
ZKLFKLVOLNHO\WRLQFOXGHSDUHQWDOKDELWVDQGDWWLWXGHVWRKHDOWK
 
,QDUHYLHZRIWKHHQYLURQPHQWDOLQIOXHQFHVRQZHLJKWDQGREHVLW\*ULORDQG3RJXH
*HLOH  GHWHUPLQHG WKDW ³H[SHULHQFHV WKDW DUH VKDUHG DPRQJ IDPLO\ PHPEHUV DSSHDU
ODUJHO\LUUHOHYDQWLQGHWHUPLQLQJLQGLYLGXDOGLIIHUHQFHVLQZHLJKWDQGREHVLW\´S0RUH
UHFHQWHYLGHQFHVXJJHVWVWKDWWKHVDPHILQGLQJDSSOLHVWRSUHDGROHVFHQWFKLOGUHQIRUZKRPWKH
IDPLO\KRPHLVDFRQWHPSRUDQHRXVHQYLURQPHQWDQGZKRDUHJURZLQJXSGXULQJD WLPHRI
GUDPDWLFULVHVLQFKLOGKRRGREHVLW\UDWHV:DUGOHHWDO7KLVLVSDUWLFXODUO\UHOHYDQWIRU
WKHFRKRUWLQWKHFXUUHQWVWXG\7KHFXUUHQWHYLGHQFHVXJJHVWVQRQJHQHWLFYDULDWLRQLQSDUHQWV¶
ZHLJKWLVXQOLNHO\WRLQIOXHQFHWKHFKLOG¶VZHLJKW:HDUHFRQILGHQWWKDWWKHUHLVHQRXJKVXSSRUW
IRUWKHYDOLGLW\RIWKH%0,RIELRORJLFDOSDUHQWVHVSHFLDOO\ZLWKWKHLQFOXVLRQRIDUDQJHRI
SDUHQWDOFKDUDFWHULVWLFVWKDWDUHOLNHO\WRFDSWXUHKHDOWKSUHIHUHQFHVLHDJHHGXFDWLRQOHYHO
HPSOR\PHQWVWDWXVVPRNLQJVWDWXVDQGGHSUHVVLRQVFRUHDVFRYDULDWHV,QDGGLWLRQWKHXVHRI
ERWK SDUHQW¶V %0, DV LQVWUXPHQWV DOORZV XV WR FRQGXFW +DQVHQ - WHVWV RI RYHULGHQWLI\LQJ
UHVWULFWLRQVWKHVHWHVWVDUHFRQVLVWHQWZLWKWKHYDOLGLW\RIWKHLQVWUXPHQW
1HYHUWKHOHVVZHFRQGXFWIDOVLILFDWLRQWHVWVXVLQJ%0,IURPWKHFKLOG¶VVWHSIDWKHUVHH
6HFWLRQ  DQG WKHVH UHVXOWV DOO LQGLFDWH WKDW WKHUH LV QR FRUUHODWLRQ EHWZHHQ WKH IDPLO\
HQYLURQPHQW UHOHYDQW IRU ZHLJKW SUR[LHG E\ WKH VWHSSDUHQW¶V %0, DQG WKH FKLOG¶V %0,
SURYLGLQJIXUWKHUVXSSRUWWKDWWKHYDOLGLW\DVVXPSWLRQKROGVLQRXUVDPSOH
$IXUWKHUWKUHDWWRWKHYDOLGLW\RIWKHLQVWUXPHQWVOLHVLQWKHVSHFLILFIXQFWLRQLQJRIWKH
JHQHVDVVRFLDWHGZLWKREHVLW\ LQSDUWLFXODU WKHPHFKDQLVPV WKURXJKZKLFK WKH\DIIHFWRXU
RXWFRPHRILQWHUHVWVHHYRQ+LQNHHWDOIRUDGHWDLOHGGLVFXVVLRQ,IWKHJHQHWLFYDULDQWV
UHODWHG WR DGLSRVLW\ DUH FRLQKHULWHG ZLWK RWKHU JHQHWLF YDULDQWV NQRZQ DV OLQNDJH
GLVHTXLOLEULXPRUDIIHFWPXOWLSOHWUDLWVRUULVNIDFWRUVNQRZQDVSOHLWURS\WKDWGLUHFWO\DIIHFW
KHDOWKFDUHXWLOLVDWLRQ WKHQ WKHH[FOXVLRQUHVWULFWLRQDVVXPSWLRQRI WKH LQVWUXPHQWVPD\QRW
KROG'DYH\6PLWKDQG(EUDKLPYRQ+LQNHHWDO/LQNDJHGLVHTXLOLEULXPDQG
SOHLWURS\ZLOORQO\OHDGWRELDVHG,9HVWLPDWHVLIWKHUHLVDGLUHFWHIIHFWRQKHDOWKFDUHXWLOLVDWLRQ
 
LIWKHDGLSRVLW\LQFUHDVLQJJHQHVDUHOLQNHGZLWKRWKHUJHQHVRUIXQFWLRQVWKDWRQO\LQIOXHQFH
KHDOWKFDUHXWLOLVDWLRQYLDLWVHIIHFWRQREHVLW\WKHQWKH,9HVWLPDWHVZLOOEHFRQVLVWHQW6KHHKDQ
HWDO
$OWKRXJKNQRZOHGJHRIWKHJHQHWLFDUFKLWHFWXUHRIFRPPRQGLVHDVHVLVLQFUHDVLQJZH
GRQRW\HWKDYHDFRPSOHWHXQGHUVWDQGLQJRIWKHSK\VLFDOIXQFWLRQVRIJHQHVLQYROYHGLQGLVHDVH
ULVN $OWVKXOHU HW DO  DQG WKHUHIRUH ZH FDQQRW NQRZ ZLWK FHUWDLQW\ ZKHWKHU OLQNDJH
GLVHTXLOLEULXPRUSOHLWURS\DUHLQYDOLGDWLQJRXULQVWUXPHQWV+RZHYHULQRUGHUWRSURYLGHVRPH
HYLGHQFHRQWKHH[WHQWWRZKLFKWKHVHSRWHQWLDOWKUHDWVWRYDOLGLW\DUHLQIOXHQFLQJRXUHVWLPDWHV
ZH HVWLPDWH IDOVLILFDWLRQ WHVWV LQ 6HFWLRQ  XVLQJ LQIRUPDWLRQ RQ WKH FKLOG¶V KHDOWK
FRQGLWLRQV 7KH LGHD EHKLQG WKH IDOVLILFDWLRQ WHVWV LV WKDW DQ HIIHFW RI FKLOG %0, RQ KHDOWK
FRQGLWLRQV WKDW DUH VXSSRVHGO\ XQUHODWHG WR REHVLW\ PD\ VLJQDO OLQNDJH GLVHTXLOLEULXP RU
SOHLWURS\
$WKLUGELRORJLFDOSURFHVVZKLFKWKH0HQGHOLDQUDQGRPLVDWLRQOLWHUDWXUHVXJJHVWVPD\
OHDG WRELDVHG,9HVWLPDWHV LV µFDQDOLVDWLRQ¶7KLVUHIHUV WR WKHGDPSHQLQJRI WKHHIIHFWVRI
JHQHWLFYDULDWLRQGXULQJGHYHORSPHQWYLDFRPSHQVDWRU\SURFHVVHV'DYH\6PLWKDQG(EUDKLP
)RUH[DPSOHGXH WRFDQDOLVDWLRQDQ LQGLYLGXDOZKRKDVDJHQHWLFYDULDQWDVVRFLDWHG
ZLWKREHVLW\PD\QRWH[SHULHQFHDGYHUVHKHDOWKRXWFRPHVGHVSLWHKDYLQJREHVLW\%HFDXVHWKH
JHQRW\SH LQIOXHQFHV KHDOWK RXWFRPHV WKURXJK DOWHUQDWLYH FKDQQHOV QRW YLD REHVLW\ LW FDQ
YLRODWH WKH H[FOXVLRQ UHVWULFWLRQ DVVXPSWLRQ &DQDOLVDWLRQ FDQ OHDG WR DQ DWWHQXDWLRQ RI WKH
HVWLPDWHG,9HVWLPDWHV'L[RQHWDO+RZHYHUWHVWLQJIRUWKLVLVGLIILFXOWEHFDXVHDFKLOG
PD\VWLOOKDYHREHVLW\EXWZRXOGQRWH[SHULHQFHDGYHUVHKHDOWKRXWFRPHVQRUPDOO\FDXVHGE\
REHVLW\

 
3.3  Two-part model of health care costs 
:HHVWLPDWHD WZRSDUWPRGHORIKHDOWKFDUHFRVWV HJ0XOODK\-RQHVZKLFK
LQYROYHV HVWLPDWLQJ WKH SUREDELOLW\ RI LQFXUULQJ SRVLWLYH 0HGLFDUH FRVWV IROORZHG E\
HVWLPDWLQJWKHDPRXQWRIKHDOWKFDUHFRVWVFRQGLWLRQDORQLQFXUULQJDQ\:HVSHFLI\WKHILUVW
SDUWDVDOLQHDUSUREDELOLW\PRGHO/30DQGWKHVHFRQGSDUWDVDOLQHDUPRGHORIORJFRVWV
,QHVVHQFHWKHSUHGLFWHGSUREDELOLWLHVIURPWKHILUVWSDUWRIWKHPRGHODUHPXOWLSOLHGZLWKWKH
SUHGLFWHGFRVWVIURPWKHVHFRQGSDUWWRGHULYHXQFRQGLWLRQDOSUHGLFWHGFRVWV
7KHGLVWULEXWLRQRI WKH UHVLGXDOV LQ WKH ORJOLQHDUPRGHO IRUFRVWVDUHDSSUR[LPDWHO\
QRUPDOO\GLVWULEXWHGVNHZQHVVNXUWRVLVDQGDFRQYHQWLRQDO3DUNWHVWRQWKHORJ
VFDOHUHVLGXDOVLQGLFDWHVWKHUHLVQRKHWHURVFHGDVWLFLW\E\%0,RUDQ\RIWKHRWKHUFRQWLQXRXV
YDULDEOHVDJHPRWKHU¶VDJH6(,)$LQGH[1HYHUWKHOHVVWRWUDQVIRUPSUHGLFWLRQVIURPWKH
ORJOLQHDUPRGHOLQWRFRVWVZHDSSO\DQDGMXVWHG'XDQVPHDULQJHVWLPDWH9HD]LHHWDO
ZKLFKLQFUHDVHVWKHSUHFLVLRQRIWKHWUDQVIRUPHGHVWLPDWHVZKHQWKHGLVWULEXWLRQRIWKHHUURU
WHUPLVQRQQRUPDORUXQNQRZQ'XDQ0DQQLQJ0DQQLQJDQG0XOODK\7KH
VPHDULQJHVWLPDWHLVWKHSUHGLFWHGYDULDQFHEDVHGRQWKHUHJUHVVLRQRIWKHVTXDUHGUHVLGXDOVRQ
WKHSUHGLFWHGKHDOWKFDUHFRVWVIURPWKHORJ OLQHDUPRGHO$IWHUDSSOLFDWLRQRI WKHVPHDULQJ
HVWLPDWHRXUPHDQWUDQVIRUPHGSUHGLFWHGFRVWVDUHQHDULGHQWLFDOWRPHDQDFWXDOFRVWV
7RGHWHUPLQHWKHDGGLWLRQDOKHDOWKFDUHFRVWVRIFKLOGUHQZLWKRYHUZHLJKWRUREHVLW\
FRVWVDUHSUHGLFWHGIRUFKLOGUHQLQQRUPDOZHLJKWRYHUZHLJKWDQGREHVHFDWHJRULHVE\VHWWLQJ
WKH%0,]VFRUHHTXDO WR WKHPHDQ]VFRUHRIFKLOGUHQ LQ WKHUHOHYDQWZHLJKWFDWHJRU\)RU
H[DPSOHIRUWKHSRROHGVDPSOHWKHPHDQ%0,]VFRUHHTXDOOHGDQGIRUQRUPDO

6SHFLI\LQJWKHILUVWSDUWDVDORJLWPRGHOSURYLGHVLGHQWLFDOHVWLPDWHVWRWKH/30%RWKSDUWVRIWKHWZRSDUW
PRGHODUHHVWLPDWHGE\OLQHDU,9PHWKRGVXVLQJ6WDWDXVHUZULWWHQFRGHµivreg2¶%DXP$QDOWHUQDWLYH
DSSURDFKWKDWLVFRPPRQO\XVHGLQPRGHOVRIKHDOWKFDUHFRVWVLVDJHQHUDOLVHGOLQHDUPRGHO*/0KRZHYHUWKH
ORJOLQHDUPRGHOSURGXFHGDEHWWHURUQHDULGHQWLFDOILWIRURXUGDWDZKHQFRPSDUHGZLWK*/0V:HFRPSDUHG
WKHPRGHO ILWRI*/0VZLWKJDPPDDQGSRLVVRQGLVWULEXWLRQVZLWK ORJSRZHU DQGSRZHU  OLQNVE\
H[DPLQLQJWKHVNHZQHVVRIWKHUHVLGXDOVWKH3HDUVRQFRUUHODWLRQEHWZHHQWKHUHVLGXDOVWKHSUHGLFWHGFRVWYDOXHV
/LQNWHVWWKHPHDQSUHGLFWLRQHUURUPHDQDEVROXWHSUHGLFWLRQHUURUURRWPHDQVTXDUHHUURUDQG&RSDVWHVWZLWK
YIROGFURVVYDOLGDWLRQIRURXWRIVDPSOHSHUIRUPDQFHDQGRYHUILWWLQJ
 
RYHUZHLJKWDQGREHVHFDWHJRULHVUHVSHFWLYHO\7KHSUHGLFWHGFRVWZKHQ%0,]VFRUHVZHUHVHW
WRµREHVH¶RUµRYHUZHLJKW¶ZHUHVXEWUDFWHGIURPWKHSUHGLFWHGFRVWZKHQ%0,]VFRUHVZHUH
VHW WR µQRUPDO¶ WR JLYH WKH DGGLWLRQDO FRVW DWWULEXWDEOH WR REHVLW\ RYHUZHLJKW &RVWV ZHUH
SUHGLFWHG IRUHDFKFKLOGDQG WKHQDYHUDJHGRYHU WKHSRSXODWLRQRIFKLOGUHQ6WDQGDUGHUURUV
ZHUHFDOFXODWHGXVLQJ WKHERRWVWUDSPHWKRG UHSOLFDWLRQVZKLFK WDNHV LQWRDFFRXQW WKH
VDPSOLQJGHVLJQ
,Q DOO UHJUHVVLRQ PRGHOV ZH LQFOXGH D ULFK VHW RI FRQWURO YDULDEOHV Demographics
JHQGHUDJHLQPRQWKVHWKQLFLW\SUR[LHGE\ODQJXDJHVSRNHQDWKRPH(QJOLVK(XURSHDQ
$VLDQRURWKHUDQGQXPEHURIROGHU\RXQJHUVLEOLQJVEarly childhood/in utero environment
ZKHWKHUELUWKZHLJKWZDVORZJZKHWKHUFKLOGZDVEUHDVWIHGDWPRQWKVDQGZKHWKHU
PRWKHUVPRNHGZKLOHSUHJQDQWZLWKUHVSRQGHQWSocioeconomic background:ZKHWKHUSDUHQW
LVVLQJOHKHDOWKFDUHFRQFHVVLRQVWDWXVPHDVXUHRIQHLJKERXUKRRGGHSULYDWLRQ6(,)$LQGH[
LQFRPHTXLQWLOHVVWDWHRU WHUULWRU\JHRJUDSKLFDODUHDFLW\ LQQHU UHJLRQDO UHPRWHRU UXUDO
PRWKHU DQG IDWKHU¶V HGXFDWLRQ OHYHO XQLYHUVLW\ GLSORPD KLJK VFKRRO EHORZ KLJK VFKRRO
%HFDXVHPRWKHU¶VFKDUDFWHULVWLFVFDQLQIOXHQFHWKHFKLOG¶VKHDOWKDVZHOODVWKHGHFLVLRQWRVHHN
WUHDWPHQWIRUWKHFKLOGZHLQFOXGHWKHIROORZLQJmother’s characteristics:DJHHPSOR\PHQW
VWDWXV IXOOWLPH HPSOR\HG SDUWWLPH HPSOR\HG XQHPSOR\HG QRW LQ WKH ODERXU IRUFH .
GHSUHVVLRQVFDOHVFRUHFXUUHQWVPRNHU:DYHIL[HGHIIHFWVZHUHLQFOXGHGIRUDOOSRROHG
PRGHOV7KHGHVFULSWLYHVWDWLVWLFVRIWKHFRQWUROYDULDEOHVDUHVKRZQLQWKH$SSHQGL[7DEOH$
7R PDLQWDLQ VDPSOH VL]H PLVVLQJ YDULDEOH GXPPLHV ZHUH LQFOXGHG IRU KRXVHKROG LQFRPH
PRWKHU¶V VPRNLQJ VWDWXV ZKLOHSUHJQDQW DQGFXUUHQWEUHDVW IHG VWDWXV IDWKHU¶V HGXFDWLRQ
PRWKHU¶V HPSOR\PHQW DQG PRWKHU¶V GHSUHVVLRQ VFDOH 5HVSRQGHQWVZLWK PLVVLQJ YDOXHV IRU
 
WKHVHYDULDEOHVZHUHFRGHGDV]HURDQGLQGLFDWRUVIRUWKHVHREVHUYDWLRQVDUHLQFOXGHGLQWKH
PRGHOV
:HHVWLPDWHWKHSUHGLFWHGFRVWVIRUWKHSRROHGVDPSOHIURPDJHVWRZLWK
VWDQGDUGHUURUVFOXVWHUHGDWWKHLQGLYLGXDOOHYHODQGIRUHDFKVHSDUDWHDJHJURXS7KHHIIHFW
RIREHVLW\RQ WRWDO0HGLFDUHFRVWVDUHHVWLPDWHGILUVW IROORZHGE\DEUHDNGRZQRIFRVWVE\
PHGLFDOVHUYLFHV0%6DQG3KDUPDFHXWLFDOV3%6

 5HVXOWV
4.1 Instrumental variables estimates – the effect of obesity on total Medicare costs     
7KHPDLQUHVXOWVIRUHDFKSDUWRIWKHWZRSDUWPRGHORIKHDOWKFDUHFRVWVDUHVKRZQLQ7DEOH
&ROXPQVDQGVKRZWKHHVWLPDWHVIURPWKHUHGXFHGIRUPHTXDWLRQVZKLFKUHJUHVVFKLOG¶V
KHDOWK FDUH FRVWV RQ WKH WZR LQVWUXPHQWV PRWKHU DQG IDWKHU¶V %0, 7KHVH VKRZ WKDW WKH
LQVWUXPHQWV DUH QRW VLJQLILFDQWO\ DVVRFLDWHG ZLWK WKH SUREDELOLW\ WKDW WKH FKLOG LQFXUV DQ\
0HGLFDUHFRVWVFROXPQEXWDUHSRVLWLYHO\DVVRFLDWHGZLWKFRVWVDPRQJFKLOGUHQZKRLQFXU
0HGLFDUH FRVWV FROXPQ  ,Q WKH ODWWHU HTXDWLRQ PRWKHU DQG IDWKHU¶V %0, DUH MRLQWO\
VLJQLILFDQWp ZLWKIDWKHU¶V%0,EHLQJDVWURQJHUSUHGLFWRUWKDQPRWKHU¶V%0,7KH
UHVXOWVIURPWKHILUVWVWDJHUHJUHVVLRQRIWKH,9HVWLPDWRUDUHVKRZQLQ3DQHO$RIFROXPQV
DQG7KHUHVXOWVVKRZWKDWIRUERWKWKHWRWDOVDPSOHDQGWKHFRQGLWLRQDOVDPSOHWKH
%0,RIERWKSDUHQWVDUHKLJKO\FRUUHODWHGZLWKWKHFKLOG¶V%0,±DRQHXQLWLQFUHDVHLQ%0,
LQFUHDVHVWKHFKLOG¶V%0,]VFRUHE\DERXWVWDQGDUGGHYLDWLRQV,WLVQRWHZRUWK\WKDWERWK
SDUHQWV¶ %0, DUH VWURQJ SUHGLFWRUV ZLWK IDWKHU¶V %0, D VOLJKWO\ VWURQJHU SUHGLFWRU WKDQ

8VLQJWKHVDPSOHZLWKFRPSOHWHREVHUYDWLRQVIRUDOOFRYDULDWHVQ UHVXOWVLQYHU\VLPLODUEXWVOLJKWO\
ODUJHUFRHIILFLHQWHVWLPDWHV
7RDOORZPRUHFRPSDUDELOLW\ZLWKWKHVL]HRIWKH,9VWUXFWXUDOHTXDWLRQHVWLPDWHVWKHFRHIILFLHQWHVWLPDWHVIURP
WKHUHGXFHGIRUPHTXDWLRQDIWHUVWDQGDUGLVLQJWKHPRWKHUDQGIDWKHU¶V%0,PHDQ 6' ZHUHDQG
UHVSHFWLYHO\
 
PRWKHU¶V %0, 7KH SDUWLDO )VWDWLVWLF IRU WKH LQVWUXPHQWV UDQJHV IURP  WR  ZKLFK
VXJJHVWVWKDWWKHLQVWUXPHQWVDUHSRZHUIXOSUHGLFWRUVRIWKHFKLOG¶V%0,
,Q$SSHQGL[7DEOH$ZHVKRZXVLQJTXDQWLOHUHJUHVVLRQVRIWKHILUVWVWDJHHTXDWLRQ
WKDWWKHPRWKHUDQGIDWKHU¶V%0,DUHVWURQJDQGVWDEOHSUHGLFWRUVRIWKHFKLOG¶V%0,DFURVVWKH
GLVWULEXWLRQRIFKLOG¶V%0,LQFOXGLQJLQWKHXSSHUWDLODVVRFLDWHGZLWKFKLOGKRRGREHVLW\,Q
$SSHQGL[ )LJXUH $ ZH SORW WKH UHODWLRQVKLS EHWZHHQ KHDOWK FDUH FRVWV DQG FKLOG¶V %0,
FRPSDULQJ WKH DFWXDO %0, ]VFRUHV ZLWK ILWWHG YDOXHV IURP WKH ILUVW VWDJH HTXDWLRQ XVLQJ
ORFDOO\ZHLJKWHGVFDWWHUSORWVPRRWKLQJ7KHILJXUHVKRZVWKDWFRPSDUHGWRDFWXDO%0,YDOXHV
SUHGLFWHG%0,]VFRUHVVKRZDVWHHSHUJUDGLHQWZLWKKHDOWKFDUHFRVWV VXJJHVWLQJQHJDWLYH
VHOHFWLRQELDV,WDOVRVKRZVWKDWWKHUHODWLRQVKLSEHWZHHQKHDOWKFRVWVDQG%0,ERWKDFWXDO
DQGSUHGLFWHGDSSHDUVOLQHDUHVSHFLDOO\RYHUWKHUHOHYDQWSRVLWLYHUDQJHRI%0,]VFRUHV
7KHUHVXOWVIURPWKHVHFRQGVWDJHHTXDWLRQDUHVKRZQLQ3DQHO%IRUWKHSUREDELOLW\RI
LQFXUULQJSRVLWLYHFRVWVFROXPQDQGWKHORJRIFRVWVFROXPQ)RUERWKSDUWVRIWKHPRGHO
WKH ODUJH pYDOXHV RI WKH +DQVHQ - VWDWLVWLF SURYLGH VXSSRUW IRU WKH DVVXPSWLRQ WKDW WKH
LQVWUXPHQWVDUHYDOLG7KHHIIHFWRIFKLOG¶V%0,RQWKHSUREDELOLW\RILQFXUULQJDQ\0HGLFDUH
FRVWVLVVPDOODQGLQVLJQLILFDQW+RZHYHU%0,KDVDODUJHDQGSRVLWLYHHIIHFWRQFRQGLWLRQDO
FRVWV p ,W VKRZV WKDW D RQH VWDQGDUG GHYLDWLRQ LQFUHDVH LQ %0, ]VFRUHV OHDGV WR
DSSUR[LPDWHO\DLQFUHDVHLQFRVWV
)RUFRPSDULVRQ2/6HVWLPDWHVRIWKHOLQHDUSUREDELOLW\PRGHOIRUSDUWRQHDQGOLQHDU
PRGHOIRUSDUWWZRRIWKHKHDOWKFDUHFRVWPRGHODUHVKRZQLQFROXPQVDQGUHVSHFWLYHO\
7KHHIIHFWLQSDUWRQHRIWKHPRGHOLVVLPLODUO\VPDOODQGVWDWLVWLFDOO\LQVLJQLILFDQW7KHHIIHFW

6HQVLWLYLW\DQDO\VHVWKDWXVHRQO\WKHELRORJLFDOPRWKHU¶V%0,RURQO\WKHELRORJLFDOIDWKHU¶V%0,DVDVLQJOH
LQVWUXPHQWJLYHVLPLODUUHVXOWV8VLQJWKHVDPHVDPSOHWKHHIIHFWRIFKLOG¶V%0,RQFRQGLWLRQDOFRVWVLVDERXW
XVLQJPRWKHU¶V%0,DQGXVLQJ IDWKHU¶V%0, p7KHFRQILGHQFH LQWHUYDOVRI WKHVHHVWLPDWHV
RYHUODS 8VLQJ MXVW WKH ELRORJLFDO PRWKHU¶V %0, LQ D ODUJHU VDPSOH RI FKLOGUHQ QRW UHVWULFWHG WR DOVR KDYLQJ
ELRORJLFDOIDWKHU¶V%0,GDWDWKHHIIHFWRIFKLOG¶V%0,RQFRQGLWLRQDOFRVWVLVDOVRVLPLODUDWDERXWp
VXJJHVWLQJRXUPDLQHIIHFWVDUHQRWLQIOXHQFHGE\WKHVPDOOHUVDPSOHVL]HXVHG
 
LQSDUWWZRLVSRVLWLYHDQGKLJKO\VLJQLILFDQWEXWFRQVLGHUDEO\VPDOOHULQVL]HWRWKH,9HVWLPDWHV
KHUHDVWDQGDUGGHYLDWLRQLQFUHDVHLQ%0,]VFRUHLVDVVRFLDWHGZLWKDLQFUHDVHLQFRVWV
)RUDQRWKHUSRLQWRIFRPSDULVRQZHSUHVHQWHVWLPDWHVIURPDZLWKLQFKLOGIL[HGHIIHFWV
)(HVWLPDWRULQFROXPQVDQG7KH)(HVWLPDWHVDUHFRQVLGHUDEO\VPDOOHUWKDQWKH,9
DQG2/6HVWLPDWHVDQGVWDWLVWLFDOO\LQVLJQLILFDQWIRUERWKSDUWVRIWKHKHDOWKFDUHFRVWPRGHO
7KLVHVWLPDWRUHVVHQWLDOO\PHDVXUHVWKHUHODWLRQVKLSEHWZHHQFKDQJHVLQDFKLOG¶V%0,]VFRUHV
DQG FKDQJHV LQ WKHLU KHDOWK FDUH FRVWV IURP RQH ZDYH WR WKH QH[W ,W FRQWUROV IRU DOO WLPH
LQYDULDQW FKDUDFWHULVWLFV RI WKH FKLOG DQG SDUHQW LQFOXGLQJ SRWHQWLDO FRQIRXQGHUV VXFK DV
SHUVRQDOLW\ WUDLWVDQGKHDOWKSUHIHUHQFHV+RZHYHU LWZLOODOVRVZHHSRXW WKH WLPHLQYDULDQW
FRQWULEXWLRQRIJHQHVUHODWHGWRREHVLW\7KLVPHDQVWKH)(HVWLPDWRULVLGHQWLILHGGLIIHUHQWO\
WRWKH,9HVWLPDWRULHIURPQRQJHQHWLFYDULDWLRQVLQDFKLOG¶V%0,RYHUWLPH:HWKHUHIRUH
GRQRWHPSKDVLVHFRPSDULVRQVEHWZHHQWKH,9DQG)(HVWLPDWHV$GGLWLRQDOO\LIPHDVXUHPHQW
HUURU LQ %0, LV SUHVHQW WKHQ WKH )( HVWLPDWRU ZLOO H[DFHUEDWH WKH GRZQZDUG ELDV GXH WR
PHDVXUHPHQWHUURU7KH)(HVWLPDWRUZLOODOVRSURGXFHELDVHGHVWLPDWHVLIWKHUHDUHXQREVHUYHG
WLPHYDU\LQJIDFWRUV WKDWDIIHFWERWKWKHFKLOG¶V%0,DQGWKHLUKHDOWKFDUHXWLOLVDWLRQHJD
FKDQJHLQVSRUWSDUWLFLSDWLRQRULQMXULHV
 

7DEOH(VWLPDWHVIURPUHGXFHGIRUPHTXDWLRQ,92/6DQG)(HVWLPDWRUV

 5HGXFHG)RUP ,QVWUXPHQWDOYDULDEOHV
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2EVHUYDWLRQV        
1RWHV&OXVWHUHGVWDQGDUGHUURUVLQSDUHQWKHVHVSSS0RGHOVDUHSRROHGRYHUDJHVLHZDYHV&KLOG¶V0HGLFDUHFRVWVFRPSULVHRI
0%6DQG3%6H[SHQVHVIRUWKH\HDUIROORZLQJ%0,PHDVXUHPHQW$OOPRGHOVFRQWUROIRUWKHIXOOVHWRIFRYDULDWHV8QGHUZHLJKWDUHH[FOXGHGIURPUHJUHVVLRQV,QVWUXPHQWV
LQ,9PRGHODUHFKLOG¶VELRORJLFDOPRWKHUDQGIDWKHU¶V%0,PHDVXUHGDWZDYH
 

7RWHVWIRUSRVVLEOHQRQOLQHDULW\LQWKHUHODWLRQVKLSEHWZHHQFKLOG¶V%0,DQGKHDOWK
FDUHFRVWVZHDGGWKHVTXDUHRI%0,]VFRUHVLQERWKWKH2/6DQG,9PRGHOV7KH2/6UHVXOWV
DUHYHU\VLPLODUWRWKDWLQ7DEOHWKHHVWLPDWHGDVVRFLDWLRQEHWZHHQDRQHVWDQGDUGGHYLDWLRQ
LQFUHDVHLQ%0,]VFRUHVDQGKHDOWKFDUHFRVWVLVMRLQWO\LQVLJQLILFDQWIRUSDUWRQHDQG
MRLQWO\VLJQLILFDQWP IRUSDUWWZR)RUWKH,9PRGHO%0,]VFRUHDQGLWVVTXDUHDUH
MRLQWO\LQVLJQLILFDQWIRUSDUWRQHDQGIRUSDUWWZRWKHHVWLPDWHGHIIHFWRI%0,]VFRUHVLV
MRLQWO\VLJQLILFDQWDWWKHOHYHOP %0,VTXDUHGLVQRWVWDWLVWLFDOO\VLJQLILFDQWLQ
DQ\RIWKHPRGHOV&RPSDUHGZLWKWKHPRGHOLQFOXGLQJWKH%0,VTXDUHGWHUPRXUPDLQPRGHO
SHUIRUPVEHWWHURQPRGHOILWWHVWVLQFOXGLQJPHDQSUHGLFWLRQHUURUPHDQDEVROXWHSUHGLFWLRQ
HUURUURRWPHDQVTXDUHHUURUDQGWKH&RSDVWHVWZLWKYIROGFURVVYDOLGDWLRQ)XUWKHUFKHFNV
ZLWKWKHUHGXFHGIRUPPRGHOLQGLFDWHWKDWIDWKHUDQGPRWKHU¶V%0,VTXDUHGDUHQRWVLJQLILFDQW
SUHGLFWRUVRIWKHFKLOG¶VKHDOWKFDUHFRVWV7KHUHIRUHRXUSUHIHUUHGPRGHOVSHFLILFDWLRQGRHV
QRWLQFOXGH%0,VTXDUHGWHUPV
2XU ,9 HVWLPDWHV DUH FRQVLGHUDEO\ ODUJHU WKDQ WKH 2/6 HVWLPDWHV 7KLV GLIIHUHQFH
EHWZHHQ ,9DQG2/6HVWLPDWHV LV LQ OLQHZLWKSUHYLRXV VWXGLHV WKDWXVH DQ ,9HVWLPDWRU WR
GHWHUPLQHWKHHIIHFWRI%0,RQKHDOWKFDUHXWLOLVDWLRQ&DZOH\DQG0H\HUKRHIHU%LHQHU
HWDO'RKHUW\HWDO.LQJHDQG0RUULV7KHLPSDFWRIPHDVXUHPHQWHUURURQ
WKH 2/6 HVWLPDWHV LV RQH SRVVLEOH H[SODQDWLRQ IRU WKLV GLIIHUHQFH %\ H[SORLWLQJ JHQHWLF
YDULDWLRQ LQ %0, WKH ,9 PRGHOV FDSWXUH WKH ORQJWHUP HIIHFWV RI %0, 'DYH\ 6PLWK DQG
(EUDKLP  7KLV PHDQV WKH\ DYRLG SUREOHPV RI VKRUWWHUP IOXFWXDWLRQV LQ %0, DQG
PHDVXUHPHQWHUURUZKLFKZRXOGGRZQZDUGO\ELDV2/6HVWLPDWHV'DYH\6PLWKDQG(EUDKLP
6KRUWWHUPIOXFWXDWLRQVLQ%0,DUHOLNHO\WREHSDUWLFXODUO\UHOHYDQWLQRXUSRSXODWLRQ
GXHWRJURZWKVSXUWVDQGQRUPDOYDULDWLRQVLQKHLJKWDQGZHLJKWJDLQGXULQJFKLOGKRRG+HDQG
.DUOEHUJ0D\QDUGHWDO
 
7KHODUJHU,9HVWLPDWHVFRXOGDOVRLPSO\WKDWWKHUHDUHXQREVHUYHGFRQIRXQGHUVWKDW
OHDG WR DQ XQGHUXWLOLVDWLRQ RI KHDOWK FDUH VHUYLFHV IRU FKLOGUHQ ZLWK REHVLW\ LH QHJDWLYH
VHOHFWLRQELDV,WLVSRVVLEOHWKDWWKHUHDUHJUHDWHUEDUULHUVWRDFFHVVLQJKHDOWKFDUHVHUYLFHVLQ
DUHDV ZKHUH REHVLW\ LV PRUH SUHYDOHQW IRU H[DPSOH LQ UXUDO DQG UHPRWH UHJLRQV RU LQ ORZ
VRFLRHFRQRPLFQHLJKERXUKRRGV4XDOLWDWLYHVWXGLHVRQUXUDODQGUHPRWH$XVWUDOLDQDGROHVFHQWV
KDYH VKRZQ WKDW D QXPEHU RI GLIILFXOWLHV LQ DFFHVVLQJ KHDOWK FDUH H[LVW LQFOXGLQJ OLPLWHG
QXPEHURIKHDOWKFDUHSURYLGHUVKLJKZDLWLQJWLPHVORQJHUGLVWDQFHVWRWUDYHODODFNRIUHOLDEOH
WUDQVSRUWKLJKHURXWRISRFNHWFRVWVDQGOLPLWHGFKRLFHRISURYLGHUV4XLQHHWDO$LVEHWW
HWDO&RQFHUQVDERXWDODFNRIDQRQ\PLW\DQGVRFLDOVWLJPDPD\IXUWKHUFRQWULEXWHWR
DQ XQGHUXWLOLVDWLRQ RI KHDOWK VHUYLFHV HVSHFLDOO\ LQ VPDOO FRPPXQLWLHV 4XLQH HW DO 
$LVEHWWHWDO
:H WHVW ZKHWKHU SRRUHU DFFHVV WR KHDOWK FDUH LQ UXUDO FRPPXQLWLHV LV D SODXVLEOH
H[SODQDWLRQIRUWKHODUJHU,9HVWLPDWHVE\FRPSDULQJWKHGRZQZDUGELDVLQ2/6HVWLPDWHVLQD
VXEVDPSOHRIXUEDQFLW\GZHOOHUV 1 ZLWKQRQXUEDQUHJLRQDO UXUDORU UHPRWHDUHD
GZHOOHUV1 :HILQGWKDWWKHGRZQZDUGELDVLQ2/6HVWLPDWHVLVFRQVLGHUDEO\ODUJHU
DPRQJFKLOGUHQZKROLYHLQQRQXUEDQDUHDVIRUWKHFRQGLWLRQDOFRVWVWKH,9HVWLPDWH
LVWLPHVWKHVL]HRI2/6HVWLPDWHVZKHUHDVIRUFKLOGUHQLQXUEDQDUHDVWKH,9HVWLPDWH
LVRQO\WLPHVWKHVL]HRI2/6HVWLPDWHVHH$SSHQGL[7DEOH$
2WKHUSRVVLEOHH[SODQDWLRQVIRUWKHODUJHU,9HVWLPDWHVFRPSDUHGZLWK2/6HVWLPDWHV
LQFOXGHKHDOWKQHJOHFWZKLFKZRXOGVXJJHVWWKDWSDUHQWVRUFKLOGUHQWKHPVHOYHVXQGHULQYHVW
LQDOOWKLQJVKHDOWKUHODWHGLQFOXGLQJJRRGQXWULWLRQDQGKHDOWKFDUHRUWKHSUHVHQFHRIPHGLFDO
FRQGLWLRQVVXFKDVFDQFHURUDXWRLPPXQHGLVHDVHVWKDWOHDGWRERWKKLJKHUPHGLFDOFRVWVDQG
DORZHU%0,HJWKURXJKORVVRIDSSHWLWH

 
4.2 Predicted costs of overweight and obesity     
7KHSUHGLFWHGDQQXDOWRWDO0HGLFDUHFRVWVWKDWDUHDWWULEXWDEOHWRRYHUZHLJKWDQGREHVLW\IRU
WKHSRROHGVDPSOHDQGE\DJHJURXSDUHVKRZQLQ7DEOH(VWLPDWHVIURPWKHSRROHG2/6
QRQ,9PRGHOVVKRZQIRUFRPSDULVRQLQFROXPQVXJJHVWWKDWRYHUZHLJKWDQGREHVLW\
DUHDVVRFLDWHGZLWKDERXWDDQGKLJKHUWRWDO0HGLFDUHFRVWUHVSHFWLYHO\FRPSDUHGZLWK
D FKLOG ZKR LV QRUPDO ZHLJKW $IWHU WDNLQJ LQWR DFFRXQW XQREVHUYHG FRQIRXQGHUV WKH ,9
HVWLPDWHVLQFROXPQVKRZWKDWRQDYHUDJHFRPSDUHGWRDFKLOGZKRLVQRUPDOZHLJKWDQ
RYHUZHLJKWFKLOGFRVWV0HGLFDUHPRUHDQGDQREHVHFKLOGFRVWVPRUH
SHU\HDULQQRQKRVSLWDOFRVWV&ROXPQVWRVKRZWKDWWKHFRVWVGXHWRRYHUZHLJKWDUH
VLJQLILFDQWO\KLJKHUDFURVVDOOFKLOGKRRGDJHVEXWIRUREHVLW\WKHUHLVJUHDWHUYDULDQFHLQWKH
FRVWVDQGWKHUHIRUHVLJQLILFDQWGLIIHUHQFHVDUHRQO\VHHQLQ\RXQJHUDJHV7KHFRVWVDWWULEXWDEOH
WR ERWK RYHUZHLJKW DQG REHVLW\ DUH JUHDWHVW DW DJH  FRPSDUHG WR EHLQJ QRUPDO ZHLJKW
RYHUZHLJKWFRVWVDQDGGLWLRQDODQGREHVLW\DQDGGLWLRQDODWDJH

7DEOH3UHGLFWHGDQQXDOWRWDO0HGLFDUHFRVWVSHUFKLOGE\%0,FDWHJRU\DQGDJH
 1RQ,9  ,9
       
 3RROHG  3RROHG $JH

$JH

$JH

$JH

Annual cost ($):       
1RUPDO       
       
2YHUZHLJKW       
       
2EHVH       
       
Cost above normal 
weight ($): 
      
2YHUZHLJKW       
       
2EHVH       
       
       
1RWH%RRWVWUDSSHGVWDQGDUGHUURUVLQSDUHQWKHVHV(VWLPDWHGIURPWZRSDUWPRGHOV$OOPRGHOVLQFOXGHWKHIXOO
VHWRIFRYDULDWHV3RROHGPRGHOVDUHDJHVZDYHV2EHVHRYHUZHLJKWDQGQRUPDOZHLJKWDUHGHILQHGDV
WKHDYHUDJH%0,]VFRUHIRUWKDW%0,FDWHJRU\LQWKHUHOHYDQW\HDU$GDSWHG'XDQVPHDULQJIDFWRULVDSSOLHGWR
WKHWUDQVIRUPHGFRVWHVWLPDWHV&RVWVDUHLQ$8'

 
4.3  Falsification tests 
4.3.1   Testing for non-genetic influences 
7RDVVHVVWKHFUHGLELOLW\RIRXULQVWUXPHQWDOYDULDEOHVDSSURDFKZHILUVWWHVWZKHWKHUZHZRXOG
JHWVLPLODUO\VWURQJILUVWVWDJHHVWLPDWHVLIZHXVHGWKH%0,RISDUHQWVZKRDUHQRWELRORJLFDOO\
UHODWHGEXWOLYHLQWKHVDPHKRXVHKROG,IDODUJHDPRXQWRIYDULDWLRQLQ%0,LVLQGHHGGXHWR
QRQJHQHWLFYDULDWLRQLQSDUHQWDOSUHIHUHQFHVDQGWKHKRXVHKROGHQYLURQPHQWWKHQZHPLJKW
H[SHFWWKH%0,RIDVWHSSDUHQWWREHHTXDOO\DVVWURQJDVWKDWRIDELRORJLFDOSDUHQW

7DEOH(VWLPDWHVIURPWKHILUVWVWDJHHTXDWLRQ±H[DPLQLQJWKHUROHRIVWHSIDWKHU¶V%0,LQ
GHWHUPLQLQJFKLOG¶V%0,

  
  
)DWKHU
V%0,  
  
6WHSIDWKHU  
  
6WHSIDWKHU[)DWKHU
V%0,  
  
%LRORJLFDO0RWKHU
V%0,  
  
2EVHUYDWLRQV  
1RWH&OXVWHUHGVWDQGDUGHUURUV LQSDUHQWKHVHVSSS)LUVWVWDJH
HVWLPDWHVIURPLQVWUXPHQWDOYDULDEOHVPRGHO'HSHQGHQWYDULDEOHLVFKLOG¶V%0,]VFRUH$OOPRGHOV
DUHSRROHGRYHU DJHV ZDYHV DQG LQFOXGH WKH IXOO VHWRI FRYDULDWHV)DWKHU
V%0,DQG
0RWKHU
V%0,DUHPHDVXUHGLQ:DYH6WHSIDWKHULVDQLQGLFDWRURIZKHWKHUWKHIDWKHULVDVWHS
IDWKHUQRQELRORJLFDO6DPSOHLQFOXGHVFKLOGUHQZLWKELRORJLFDODQGVWHSIDWKHUV



,Q7DEOHZHSUHVHQWUHVXOWVIURPWKHILUVWVWDJHHTXDWLRQZKHQZHXVHWKH%0,RIDOO
IDWKHUVLQFOXGLQJVWHSIDWKHUVRIWKHVDPSOHDVDQLQVWUXPHQWIRU WKHFKLOG¶V%0,,Q
FROXPQWKHLQVWUXPHQWDOYDULDEOHVHWLVWKHIDWKHU¶V%0,DQLQGLFDWRUIRUWKHIDWKHUEHLQJ
DVWHSIDWKHUDQGDQLQWHUDFWLRQWHUPEHWZHHQVWHSIDWKHUDQGWKHLU%0,,QFROXPQZHDGG
WKH ELRORJLFDO PRWKHU¶V %0, DV DQ DGGLWLRQDO LQVWUXPHQW 7KHVH UHVXOWV LQGLFDWH WKDW D XQLW
LQFUHDVHLQWKH%0,RIDELRORJLFDOIDWKHULVDVVRFLDWHGZLWKDVWDQGDUGGHYLDWLRQLQFUHDVH
 
LQWKH%0,RIWKHFKLOG+RZHYHUIRUDVWHSIDWKHUDXQLWLQFUHDVHLQ%0,LVDVVRFLDWHGZLWK
FKDQJHLQWKH%0,RIWKHFKLOG  7KLVVXJJHVWVWKDWDVWHSIDWKHU¶V%0,
GRHVQRWSUHGLFWWKHFKLOG¶V%0,
$SSHQGL[7DEOH$UXQVWKHSODFHERWHVWDQRWKHUZD\XVLQJDVXEVDPSOHRIFKLOGUHQ
ZKRKDYHVWHSIDWKHUV7KHILUVWVWDJHHTXDWLRQHVWLPDWHVIRUVWHSIDWKHU¶V%0,DUHVKRZQLQ
FROXPQDQGLQGLFDWHWKDWVWHSIDWKHU¶V%0,LVDSRRUSUHGLFWRURIFKLOG¶V%0,WKHSDUWLDO
)VWDWLVWLFLVRQO\7KHELRORJLFDOPRWKHU¶V%0,ZKLFKLVDGGHGLQFROXPQLVVKRZQ
WR EH D VWURQJ DQG VWDWLVWLFDOO\ VLJQLILFDQW SUHGLFWRU RI FKLOG¶V %0, EXW VWHSIDWKHU¶V %0,
UHPDLQV D SRRU SUHGLFWRU $OWKRXJK WKH HVWLPDWLRQ VDPSOH LV VPDOO WKH UHVXOWV SURYLGH
DGGLWLRQDOVXSSRUWWKDWWKHPDLQGULYHUEHKLQGWKHDVVRFLDWLRQEHWZHHQSDUHQW%0,DQGFKLOG
%0,LVWKURXJKJHQHWLFVUDWKHUWKDQWKHKRXVHKROGHQYLURQPHQW

4.3.1  Testing for alternative genetic pathways  
+HDOWKFRQGLWLRQVDUHQRWLQFOXGHGLQWKHPDLQPRGHOEHFDXVHWKH\DUHWKHPDLQPHFKDQLVP
WKURXJK ZKLFK RYHUZHLJKW DQG REHVLW\ LQIOXHQFHV KHDOWK FDUH FRVWV ,Q OLQH ZLWK SUHYLRXV
VWXGLHVHJ-RKQVRQHWDO&DZOH\DQG0H\HUKRHIHU%DWVFKHLGHUHWDOWKLV
DSSURDFKDOORZVWKHPRGHOWRFDSWXUHKHDOWKFDUHFRVWVRIREHVLW\WKDWDULVHWKURXJKDQ\KHDOWK
FRQGLWLRQ+RZHYHURQHPLJKWEHFRQFHUQHGZLWKWKHYDOLGLW\RIWKHLQVWUXPHQWVLIWKHVDPH
JHQHVWKDWDIIHFW%0,DUHDVVRFLDWHGZLWKRWKHUKHDOWKFRQGLWLRQVHLWKHUWKURXJKSOHLWURS\RU
OLQNDJH GLVHTXLOLEULXP DQG WKHVH FRQGLWLRQV LQGHSHQGHQWO\ DIIHFW KHDOWK FDUH XWLOLVDWLRQ
:KLOHZHFDQQRWUXOHRXWSOHLWURS\RUOLQNDJHGLVHTXLOLEULXPZHFDQFRQWUROIRUDZLGHUDQJH
RIKHDOWKFRQGLWLRQVWRXQGHUVWDQGWKHH[WHQWRIELDVWKDWWKLVPD\OHDGWR
2XUPDLQPRGHOVDOUHDG\LQFOXGHHDUO\FKLOGKRRGLQGLFDWRUVORZELUWKZHLJKWEUHDVW
IHGDQGPRWKHUVPRNHGZKLOHSUHJQDQWZKLFKDUHOLNHO\WRFDSWXUHHIIHFWVLQXWHURRUGXULQJ
LQIDQF\ZKLFKPD\LQFUHDVHKHDOWKULVNLQGHSHQGHQWO\IURPREHVLW\7RIXUWKHUDFFRXQWIRU
KHDOWKFRQGLWLRQVZHUHHVWLPDWHWKHPDLQ,9PRGHOLQFOXGLQJLQGLFDWRUVIRUVHYHUDOFRPPRQ
 
KHDOWKFRQGLWLRQVWKDWDUHQRWUHFRJQLVHGDVEHLQJFDXVHGE\REHVLW\DWWHQWLRQGHILFLWGLVRUGHU
$''HF]HPDDQGHDULQIHFWLRQV7KHVHFRQGLWLRQVDUHUHSRUWHGE\WKHSULPDU\SDUHQW7KH
FRHIILFLHQWHVWLPDWHVIURPWKHWZRSDUWPRGHOVKRZQLQ$SSHQGL[7DEOH$FROXPQVDQG
VKRZWKDWZKLOHDOOWKUHHFRQGLWLRQVDUHDVVRFLDWHGZLWKKLJKHUPHGLFDOFRVWV%0,VWLOOKDV
DODUJHVLJQLILFDQWLQGHSHQGHQWHIIHFWLQWKHVHFRQGSDUWRIWKHPRGHOWKHFRQGLWLRQDOHIIHFWLV
p
,QFROXPQVDQGZHSUHVHQWWKHHVWLPDWHVZKHQRWKHUKHDOWKOLPLWDWLRQVRU
GLVDELOLWLHV UHSRUWHG E\ WKH SDUHQW DUH LQFOXGHG LQ DGGLWLRQ WR WKH DERYH WKUHH KHDOWK
FRQGLWLRQV7KH HVWLPDWHG%0,FRHIILFLHQW LQ WKH FRQGLWLRQDOPRGHO FROXPQ UHGXFHV WR
EXWUHPDLQVVLJQLILFDQWp7KHUHVXOWVUHDVVXULQJO\LQGLFDWHWKDWRWKHUDVVRFLDWHG
KHDOWKFRQGLWLRQVDUHQRWOLNHO\WREHGULYLQJWKHPDLQHVWLPDWHGHIIHFW
 $QRWKHUZD\ WR WHVW WKHYDOLGLW\ RI RXU PRGHO LV WR GHWHUPLQH ZKHWKHU FKLOG¶V %0,
LPSDFWVWKRVHKHDOWKFRQGLWLRQVWKDWDUHSODXVLEO\OLQNHGWRKDYLQJDKHDYLHU%0,DQGGRHVQRW
LPSDFWKHDOWKFRQGLWLRQVWKDWDUHXQOLNHO\WREHFDXVHGE\%0,:HVHOHFWKHDOWKFRQGLWLRQV
WKDWKDGDW OHDVWRIWKHVDPSOHZLWKWKHFRQGLWLRQWRPLQLPL]HLPSUHFLVLRQGXHWRVPDOO
VDPSOHVL]H7KHFRQGLWLRQVDUHVOHHSSUREOHPVDVWKPDDWWHQWLRQGHILFLWGLVRUGHUHF]HPDHDU
LQIHFWLRQVGLIILFXOW\OHDUQLQJDQGRWKHUSK\VLFDOSUREOHPV:HHVWLPDWHVHSDUDWH,9PRGHOV
XVLQJ WKHVHYHQGLIIHUHQWKHDOWKFRQGLWLRQVDV WKHGHSHQGHQWYDULDEOHPDLQWDLQLQJWKHVDPH
FRYDULDWHV DQG LQVWUXPHQWDO YDULDEOHV DV RXU PDLQ PRGHO 7KH HVWLPDWHV IURP 2/6 DQG ,9
PRGHOVDUHVKRZQLQ$SSHQGL[7DEOH$
 7KH,9UHVXOWVVXJJHVWWKDWDKHDYLHU%0,VLJQLILFDQWO\LQFUHDVHVWKHOLNHOLKRRGWKDWWKH
FKLOGZLOOKDYHVOHHSSUREOHPVDQGRWKHUSK\VLFDOSUREOHPV7KHPHGLFDOOLWHUDWXUHLQGLFDWHV

7KHKHDOWKOLPLWDWLRQVDQGGLVDELOLWLHVDUHWKHFRPSOHWHOLVWRIFRQGLWLRQVDVNHGLQ/6$&DWHYHU\ZDYH7KHVH
DUH VLJKWSUREOHPVKHDULQJSUREOHPVVSHHFKSUREOHPVEODFNRXWVGLIILFXOW\ OHDUQLQJ OLPLWHGXVHRIDUPVRU
ILQJHUVGLIILFXOW\JULSSLQJOLPLWHGXVHRIOHJVDQGIHHWRWKHUSK\VLFDOFRQGLWLRQRWKHUGLVILJXUHPHQWGLIILFXOW\
EUHDWKLQJFKURQLFSDLQQHUYRXVFRQGLWLRQPHQWDOLOOQHVVDQGKHDGLQMXU\
:HJHWDOPRVWLGHQWLFDOUHVXOWVLIZHLQVWHDGXVHSURELWDQG,9SURELWPRGHOV
 
WKDW REHVLW\ LQ FKLOGUHQ LQFUHDVHV WKH ULVN RI VOHHS DSQHD DQG DEQRUPDO VOHHS SDWWHUQV DQG
VHYHUDORWKHUSK\VLFDOFRPSOLFDWLRQVLQFOXGLQJRUWKRSHGLFDEQRUPDOLWLHVJDVWURHQWHURORJLFDO
FRQGLWLRQVLQVXOLQUHVLVWDQFHW\SHGLDEHWHVDQGK\SHUWHQVLRQ'DQLHOVZKLFKPLJKW
EHFDSWXUHGXQGHU³RWKHUSK\VLFDOSUREOHPV´2XUPRGHOVGRQRWSUHGLFWDQHIIHFWRI%0,RQ
KHDOWKFRQGLWLRQVWKDWDUHQRWUHFRJQLVHGDVEHLQJFRQVHTXHQFHVRIDQHOHYDWHG%0,VXFKDV
HDULQIHFWLRQV$''DQGHF]HPD:KLOHWKHFRQGLWLRQVH[DPLQHGKHUHDUHRQO\DVXEVDPSOH
RISRVVLEOHKHDOWKFRQGLWLRQVWKHUHVXOWVLQFUHDVHFRQILGHQFHWKDWWKH,9HVWLPDWHVRIKLJKHU
KHDOWKFDUHFRVWVFDXVHGE\REHVLW\DUHOLNHO\WREHRSHUDWLQJWKURXJKKHDOWKFRQGLWLRQVWKDWDUH
SODXVLEO\FDXVHGE\DKHDYLHU%0,DQGQRWWKURXJKDOWHUQDWLYHJHQHWLFSDWKZD\V
4.4  Aggregate costs attributable to childhood overweight and obesity 
,Q$XVWUDOLDWKHUHDUHDSSUR[LPDWHO\PLOOLRQFKLOGUHQDJHGWR$XVWUDOLDQ%XUHDXRI
6WDWLVWLFVRIZKRPDERXWDUHREHVHDQGDUHRYHUZHLJKWHVWLPDWHVIURP/6$&
([WUDSRODWLQJWKHUHVXOWVIURPWKHSRROHG,9PRGHOWRWKH$XVWUDOLDQSRSXODWLRQLQGLFDWHVWKDW
IRUFKLOGUHQDJHGWRFRPSDUHGWRFKLOGUHQRIQRUPDOZHLJKWWKHDGGLWLRQDOQRQKRVSLWDO
0HGLFDUH FRVW DWWULEXWDEOH WR REHVLW\ LV DSSUR[LPDWHO\  PLOOLRQ DQG WKH IXUWKHU FRVW
DWWULEXWDEOHWRRYHUZHLJKWLVPLOOLRQLQ$8'7KHVHUHVXOWVDUHVKRZQLQ7DEOH
WRJHWKHUZLWKWKHHVWLPDWHGFRVWVXQGHUDQRQ,9DSSURDFK)DLOLQJWRDFFRXQWIRUXQREVHUYHG
FRQIRXQGHUVZRXOGOHDGWRDQXQGHUHVWLPDWHRIWKHWRWDOFRVWLQFXUUHGE\RYHUZHLJKWDQGREHVH
FKLOGUHQE\DSSUR[LPDWHO\PLOOLRQ




3RSXODWLRQZHLJKWHGPHDQVRIREHVLW\DQGRYHUZHLJKWZHUHHVWLPDWHGDWHDFKZDYHRI/6$&WRGHULYHDJH
VSHFLILFSUHYDOHQFHUDWHV7KHVHZHUHPXOWLSOLHGE\WKHSRSXODWLRQRIFKLOGUHQDWWKHUHOHYDQWDJHJURXSXVLQJ
SRSXODWLRQHVWLPDWHV$XVWUDOLDQ%XUHDXRI6WDWLVWLFV$QQXDOFRVWVSHUSHUVRQGHULYHGIURPWKH
SRROHGWZRSDUWPRGHOZHUHPXOWLSOLHGE\WKHSRSXODWLRQREHVHRURYHUZHLJKWDQGWKHQDYHUDJHGDFURVVWKH
VDPSOHSRSXODWLRQ6WDQGDUGHUURUVZHUHFDOFXODWHGXVLQJWKHERRWVWUDSPHWKRGUHSVWDNLQJWKHVDPSOLQJ
GHVLJQLQWRDFFRXQW
 
7DEOH$QQXDO0HGLFDUHFRVWDWWULEXWDEOHWRREHVLW\DQGRYHUZHLJKWFKLOGUHQDJHGWR
PLOOLRQVRI$8'
   
 1RQ,9
HVWLPDWHV
,9
HVWLPDWHV
3RSXODWLRQ
   
2EHVLW\   
   
2YHUZHLJKW   
   
1RWH%RRWVWUDSSHGVWDQGDUGHUURUVLQSDUHQWKHVHV0HGLFDUHFRVWVLQFOXGHVDOOQRQKRVSLWDO0%6
DQG3%6FRVWV$YHUDJHFRVWSHUFKLOGREHVHDQGRYHUZHLJKWDUHIURPSRROHGWZRSDUWPRGHOV
XVHGVKRZQLQFROXPQVDQGRI7DEOH3RSXODWLRQHVWLPDWHVGHULYHGE\DSSO\LQJUDWHVRI
RYHUZHLJKWDQGREHVHIURP/6$&DWHDFKDJHJURXSWRWKH$XVWUDOLDQ'HPRJUDSKLF6WDWLVWLFV
$XVWUDOLDQ%XUHDXRI6WDWLVWLFV

4.5  Heterogeneity by type of Medicare cost 
7DEOHSUHVHQWVHVWLPDWHVIURPWKHSUHGLFWHGFRVWVGHULYHGIURPWKHWZRSDUWPRGHOVE\PDLQ
VRXUFHRIH[SHQGLWXUHPHGLFDOVHUYLFHV0%6RUSKDUPDFHXWLFDOV3%67KHHVWLPDWHVIURP
WKHQRQ,9HVWLPDWRUVDUHVKRZQLQFROXPQVDQGIRUFRPSDULVRQ%RWKWKH,9DQGQRQ
,9HVWLPDWHVVKRZWKDWDPDMRULW\RIWKHDGGLWLRQDOFRVWDWWULEXWDEOHWRRYHUZHLJKWDQGREHVLW\
LVWKURXJKDQLQFUHDVHLQ0%6PHGLFDOVHUYLFHV7KH,9HVWLPDWHVLQ&ROXPQVKRZWKDWRQ
DYHUDJHDFKLOGZKRLVRYHUZHLJKWLQFXUVDQDGGLWLRQDODQGDFKLOGZKRLVREHVHLQFXUVDQ
DGGLWLRQDOLQ0%6FRVWVSHU\HDUFRPSDUHGZLWKDQRUPDOZHLJKWFKLOG7KHDGGLWLRQDO
FRVWVLQFXUUHGWKURXJKWKH3%6DUHVPDOOHUDQGOHVVSUHFLVHO\HVWLPDWHG
,W LV XVHIXO WR JDLQ DQ XQGHUVWDQGLQJ RI ZKLFK W\SHV RI 0HGLFDO VHUYLFHV DUH EHLQJ
XWLOLVHGPRUHIUHTXHQWO\DVDUHVXOWRIREHVLW\,Q$SSHQGL[7DEOH$ZHVKRZHVWLPDWHVIURP
OLQHDU2/6DQG,9UHJUHVVLRQVRQ WKHHIIHFWRI%0,RQWKHQXPEHURI0%6LWHPVLQFXUUHG
XQGHU WKH IROORZLQJ PXWXDOO\ H[FOXVLYH DQG FRPSOHWH OLVW RI 0%6 FDWHJRULHV JHQHUDO
SUDFWLWLRQHU*3YLVLWVEXONELOOLQJLQFHQWLYHSD\PHQWVVSHFLDOLVWYLVLWVPHQWDOKHDOWKVHUYLFHV
GLDJQRVWLFDQGLPDJLQJSDWKRORJ\DQGRWKHU



 
7DEOH3UHGLFWHGDQQXDO0HGLFDUHFRVWVSHUFKLOGE\%0,FDWHJRU\DQGVSOLWE\W\SHRI
0HGLFDUHFRVWLQ$8'
 0%6FRVWV
0HGLFDOFDUH
3%6FRVWV
3KDUPDFHXWLFDOV
    
 1RQ,9 ,9 1RQ,9 ,9
Annual cost ($):    
1RUPDO    
    
2YHUZHLJKW    
    
2EHVH    
    
Cost above normal weight ($):    
2YHUZHLJKW    
    
2EHVH    
    
2EVHUYDWLRQV    
1RWH %RRWVWUDSSHG VWDQGDUG HUURUV LQ SDUHQWKHVHV 0%6   0HGLFDUH %HQHILWV 6FKHGXOH 3%6  
3KDUPDFHXWLFDO%HQHILWV6FKHPH(VWLPDWHGIURPWZRSDUWPRGHOV$OOPRGHOVDUHSRROHGRYHUDJHV
ZDYHV2EHVHRYHUZHLJKWDQGQRUPDOZHLJKWDUHGHILQHGDVWKHDYHUDJH%0,]VFRUHIRUWKDW%0,
FDWHJRU\LQWKHUHOHYDQW\HDU$GDSWHG'XDQVPHDULQJIDFWRULVDSSOLHGWRWKHWUDQVIRUPHGFRVWHVWLPDWHV
&RVWVDUHLQ$8'


7KH UHVXOWV IRU WKH SRROHG VDPSOH DJHG  XQGHU ERWK 2/6 DQG ,9 DSSURDFKHV
LQGLFDWHWKDWDKLJKHU%0,OHDGVWRJUHDWHU*3XWLOLVDWLRQDQGWKLVLQWXUQLVDVVRFLDWHGZLWK
PRUHEXONELOOLQJLQFHQWLYHSD\PHQWV8QGHUWKH,9HVWLPDWRUDQLQFUHDVHLQ%0,E\RQH
VWDQGDUGGHYLDWLRQLQFUHDVHVWKHQXPEHURI*3FRQVXOWDWLRQVE\DERXWKDOIDYLVLWSHU\HDURU
DERXW  DW WKH PHDQ  7KH ,9 UHVXOWV LQGLFDWH WKDW VSHFLDOLVW GRFWRU
FRQVXOWDWLRQVDOVRLQFUHDVHDV%0,LQFUHDVHVE\DURXQGDWWKHPHDQIRUD
RQHVWDQGDUGGHYLDWLRQLQFUHDVHLQ%0,+RZHYHUWKHUHLVQRVLJQLILFDQWHIIHFWRI%0,RQWKH
XWLOLVDWLRQRIPHQWDOKHDOWKGLDJQRVWLFSDWKRORJ\RURWKHUVHUYLFHV


%XONELOOLQJLQFHQWLYHSD\PHQWVDUHFRPPRQO\WLHGWR*3FRQVXOWDWLRQVWRFKLOGUHQGXHWRWKH*RYHUQPHQW¶V
SURJUDPWRLQFHQWLYLVHEXONELOOLQJIUHHPHGLFDOFDUHDWWKHSRLQWRIVHUYLFHWRSDWLHQWVXQGHUWKHDJHRIIRU
QRQUHIHUUHGVHUYLFHV1RQUHIHUUHGVHUYLFHVDUHW\SLFDOO\SURYLGHGE\*3VEXWFDQDOVRLQFOXGHFHUWDLQSDWKRORJ\
RUGLDJQRVWLFLPDJLQJVHUYLFHV
 
4.6. Hospital utilisation 
:KLOH0HGLFDUHFRVWVLQRXUGDWDGRQRWFRQWDLQKRVSLWDOFRVWVZHHVWLPDWHWKHHIIHFWRI%0,
RQWKHOLNHOLKRRGWKHFKLOGLVKRVSLWDOLVHGIRUDQRYHUQLJKWVWD\IRUDQ\UHDVRQWRJDLQVRPH
LQVLJKWLQWRKRZPXFKWKLVRPLVVLRQPD\DIIHFWWRWDO*RYHUQPHQWKHDOWKFDUHFRVWV+RVSLWDO
YLVLWVDUHUHSRUWHGUHWURVSHFWLYHO\IRUWKHSDVWPRQWKSHULRGE\WKHSDUHQWDWHDFKZDYH:H
XVHGDWDRQKRVSLWDOVWD\VIURPWKHVXEVHTXHQWZDYHWRHQVXUHWHPSRUDORUGHULQJIURP%0,WR
KRVSLWDO VWD\V +RVSLWDO VWD\V IRU FKLOGUHQ RI WKH DJH JURXS LQ WKLV VWXG\ DUH UHODWLYHO\
XQFRPPRQ2QDYHUDJHDERXWRIFKLOGUHQDJHGWRUHSRUWHGO\VWD\DWOHDVWRQFHLQD
KRVSLWDOLQDVXEVHTXHQWPRQWKSHULRG$SSHQGL[7DEOH$VKRZVOLQHDU,9HVWLPDWHVXVLQJ
WKHVDPHLQVWUXPHQWVDQGFRYDULDWHVDVLQRXUPDLQPRGHOV7KHUHVXOWVLQGLFDWHWKDW%0,GRHV
QRWKDYHDVLJQLILFDQWHIIHFWRQWKHOLNHOLKRRGRIVWD\LQJLQDKRVSLWDOIRUWKHSRROHGVDPSOH
DJHWRRUDWHDFKVHSDUDWHDJH:KLOHWKLVDQDO\VLVLVRQWKHSUREDELOLW\RIDUHSRUWHG
KRVSLWDO VWD\DQGQRWRQKHDOWKFDUHFRVWVGXH WRKRVSLWDO VWD\V LWSURYLGHVVRPH LQGLFDWLYH
HYLGHQFH WKDWKRVSLWDOFRVWVPD\QRWGLIIHU VLJQLILFDQWO\E\ WKHFKLOG¶V%0,7KHUHIRUH WKH
RYHUDOOLPSDFWRIREHVLW\RQ*RYHUQPHQWKHDOWKFDUHFRVWVPD\QRWEHWRRGLIIHUHQWIURPWKH
HVWLPDWHVLQWKLVVWXG\GHVSLWHWKHRPLVVLRQRIKRVSLWDOFRVWV

4.7. Longer-term health care costs 
:KLOHWKHIRFXVRIWKLVVWXG\LVRQVKRUWWHUPFRVWVGXHWRDKLJKHU%0,DPRQJFKLOGUHQZH
XWLOLVHWKHSDQHOQDWXUHRIWKHGDWDWRSURYLGHVRPHLQGLFDWLRQRIWKHORQJHUWHUPFRVWV:HGR
WKLVE\ILUVWHVWLPDWLQJWKHHIIHFWRIDFKLOG¶V%0,DWDJHZDYHRQWKHWRWDOKHDOWKFDUH
FRVWVRYHUWKHHLJKWVXEVHTXHQW\HDUVXQWLODJHDQGVHFRQGE\HVWLPDWLQJWKHHIIHFWRI
%0,DWDJHRQDQQXDOKHDOWKFDUHFRVWVIRUHDFK\HDUXQWLODJH+HUHWKHGHSHQGHQW

3XEOLFKRVSLWDOUHFRUGVDUHDGPLQLVWHUHGVHSDUDWHO\E\HDFK$XVWUDOLDQ6WDWHDQG7HUULWRU\DQGDUHQRWSDUWRI
WKH$XVWUDOLDQ0HGLFDUHDGPLQLVWUDWLYHUHFRUGV
 
YDULDEOH LV WKH LQYHUVH K\SHUEROLF VLQH RI WRWDO RU DQQXDO FRVWV 7KLV WUDQVIRUPDWLRQ
DSSUR[LPDWHVWKHQDWXUDOORJRIFRVWVEXWLWDOORZVLQGLYLGXDOVZLWK]HURFRVWVWREHPRGHOOHG
LQRQHHTXDWLRQ3HQFH WKHUHE\VLPSOLI\LQJWKH LQWHUSUHWDWLRQRI WKHRYHUDOOHIIHFWRI
%0,

)LJXUH,9HVWLPDWHVRIWKHHIIHFWRI%0,]VFRUHVDWDJHRQDQQXDO0HGLFDUHFRVWVIURP
DJHWRDJH

1RWHV(DFKGRWUHSUHVHQWVWKHFRHIILFLHQWHVWLPDWHIRU%0,]VFRUHDWDJHZDYHIURPWKH,9PRGHO
7KHGHSHQGHQWYDULDEOHLVWKHLQYHUVHK\SHUEROLFVLQHRIWRWDODQQXDOFRVWVE\DJH7KHPRGHOVDOOLQFOXGH
WKH IXOO VHW RI FRYDULDWHV DW DJH  8QGHUZHLJKW FKLOGUHQ DUH H[FOXGHG IURP UHJUHVVLRQV ,QVWUXPHQWDO
YDULDEOHVDUHWKHFKLOG¶VELRORJLFDOPRWKHUDQGIDWKHU¶V%0,PHDVXUHGDWZDYH

7KHFRHIILFLHQWHVWLPDWHVIURP2/6DQG,9HVWLPDWHVIRUWKHWRWDOFRVWVVXJJHVWWKDWD
FKLOGZLWKDRQHVWDQGDUGGHYLDWLRQKLJKHU%0,DWDJHLQFXUVKHDOWKFDUHFRVWVWKDWDUHDERXW
pDQGp!KLJKHUUHVSHFWLYHO\RYHUWKHVXEVHTXHQWHLJKW\HDUSHULRG'XH
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WR ODUJH VWDQGDUGHUURUV WKH ,9HVWLPDWHVDUH VWDWLVWLFDOO\ LQVLJQLILFDQW7KH ,9FRHIILFLHQW
HVWLPDWHVIRUWKHORQJHUWHPDQQXDOKHDOWKFDUHFRVWVDUHVKRZQLQ)LJXUH7KHUHVXOWVVXJJHVW
WKDWDKLJKHU%0,DWDJHKDVDSRVLWLYHHIIHFWRQKHDOWKFDUHFRVWVIRUWKHVXEVHTXHQWILYH
\HDUVZLWKVWURQJHUDQGVWDWLVWLFDOO\VLJQLILFDQWHIIHFWVDWDJHDQGEXWWKHHIIHFW
ZDQHVIURPDJHZKHQWKHFKLOGUHQUHDFKHDUO\DGROHVFHQFH

 'LVFXVVLRQ
,QOLQHZLWKJOREDOWUHQGVWKHUDWHRISDHGLDWULFREHVLW\LQ$XVWUDOLDKDVWULSOHGLQUHFHQWGHFDGHV
:DQJDQG/REVWHLQ:KLOHUHFHQWVWXGLHVKDYHVKRZQDSRVLWLYHDVVRFLDWLRQEHWZHHQ
REHVLW\DQGKHDOWKFDUHFRVWVGXULQJFKLOGKRRG$X%DWVFKHLGHUHWDO&OLIIRUGHW
DOWKHUHLVOLWWOHHYLGHQFHWRGDWHRQWKHPDJQLWXGHRIKHDOWKFDUHFRQVHTXHQFHVFDXVHG
E\FKLOGKRRGREHVLW\7KLVVWXG\FRQWULEXWHVWRWKLVVSDFHE\LQYHVWLJDWLQJ WKHJRYHUQPHQW
IXQGHGKHDOWKFDUHFRVWFRQVHTXHQFHVRIFKLOGKRRGREHVLW\LQ$XVWUDOLD,GHQWLILFDWLRQRIWKH
HIIHFWRIFKLOGKRRGREHVLW\LVDFKLHYHGWKURXJKDQLQVWUXPHQWDOYDULDEOHVDSSURDFKDQGWKHXVH
RI%0,RIELRORJLFDOSDUHQWVDVLQVWUXPHQWDOYDULDEOHV7KLVDSSURDFKKDUQHVVHVWKHODUJHUROH
RIJHQHWLFVLQGHWHUPLQLQJREHVLW\2XUPDLQUHVXOWVGHPRQVWUDWHWKDWDPRQJFKLOGUHQDJHG
WRUHODWLYHWRKDYLQJD%0,LQWKHQRUPDOZHLJKWUDQJHWKHQRQKRVSLWDO0HGLFDUHFRVWV
WKDWDUHGXHWREHLQJRYHUZHLJKWDUHPRUHDQGWKDWDUHGXHWRREHVLW\DUH
PRUHSHU\HDUSHUFKLOG([WUDSRODWLQJWKHVHUHVXOWVWRWKH$XVWUDOLDQSRSXODWLRQRIFKLOGUHQ
DJHG  WR  VXJJHVWV WKDW WKLV DPRXQWV WR D WRWDO FRVW GXH WR RYHUZHLJKW DQG REHVLW\ RI
DSSUR[LPDWHO\  PLOOLRQ  $8' SHU \HDU 7KLV UHSUHVHQWV DERXW  RI WKH WRWDO
$XVWUDOLDQJRYHUQPHQWH[SHQGLWXUHRQ0HGLFDUHLQ$,+:

+RZHYHULIZHFRQGLWLRQRQFKLOGUHQZLWKSRVLWLYHFRVWVRYHUWKHHLJKW\HDUSHULRGRIWKHVDPSOHWKH
,9HVWLPDWHVDUHVWDWLVWLFDOO\VLJQLILFDQWDRQHVWDQGDUGGHYLDWLRQKLJKHU%0,DWDJHLQFUHDVHVWRWDOFRVWVE\
p
 
2XU,9HVWLPDWHVDUHFRQVLGHUDEO\ODUJHUWKDQQRQ,9HVWLPDWHVZKLFKFRXOGLQGLFDWHWKDW
PHDVXUHPHQWHUURULQ%0,RUXQREVHUYHGIDFWRUVDUHELDVLQJ2/6HVWLPDWHVGRZQZDUGV7KLV
LQGLFDWHV WKDW SUHYLRXV HVWLPDWHV RI KHDOWK FDUH FRVWV DVVRFLDWHG ZLWK FKLOGKRRG REHVLW\ LQ
$XVWUDOLD$X&OLIIRUGHWDODUHOLNHO\WRXQGHUHVWLPDWHWKHWRWDOFRVWDWWULEXWDEOH
WR REHVLW\ 7KH ODUJHU ,9 HVWLPDWHV FRPSDUHG WR QRQ,9 HVWLPDWHV LV LQ OLQH ZLWK SUHYLRXV
VWXGLHVWKDWKDYHXVHGDQ,9DSSURDFKWRHVWLPDWHWKHKHDOWKFDUHXWLOLVDWLRQFDXVHGE\REHVLW\
DPRQJ \RXWKV LQ ,UHODQG 'RKHUW\ HW DO  (QJODQG .LQJH DQG 0RUULV  DQG WKH
8QLWHG6WDWHV%LHQHUHWDO,QWKHRQO\RWKHUVWXG\XVLQJDQ,9DSSURDFKWKDWPHDVXUHV
XWLOLVDWLRQLQFRVWV%LHQHUHWDOILQG WKDWREHVLW\UDLVHVDQQXDOPHGLFDOFRVWVE\86
SHUFKLOGZKLFKLVIRXUWLPHVODUJHUWKDQWKHLUQRQ,9HVWLPDWHVRI86SHUDQQXP
SHUFKLOG2XUFRPSDUDEO\VPDOOHU,9HVWLPDWHIRUREHVLW\ZKLFKFRQYHUWVWRDSSUR[LPDWHO\
86SHUDQQXPSHUFKLOGPD\EHGXHWRRXUIRFXVRQJRYHUQPHQWIXQGHGSULPDU\FDUH
VHUYLFHVDQGPHGLFDWLRQVZKLOH%LHQHUHWDODOVRLQFOXGHKRVSLWDORXWRISRFNHWDQG
SULYDWH KHDOWK LQVXUDQFH FRVWV :KLOH ZH DUH XQDEOH WR SURYLGH HVWLPDWHV RQ WKH HIIHFW RI
FKLOGKRRGREHVLW\RQKRVSLWDOFRVWVRXUDQDO\VHVXVLQJSDUHQWUHSRUWHGYLVLWVWRWKHKRVSLWDO
VXJJHVW WKDW WKHSUREDELOLW\ RI VWD\LQJ RYHUQLJKW LQ D KRVSLWDO GRHVQRWGLIIHU E\%0, DQG
WKHUHIRUHWKHFRQVHTXHQFHVRIWKHRPLVVLRQRIKRVSLWDOGDWDPD\EHVPDOOLQRXUFRQWH[W2WKHU
SRVVLEOHH[SODQDWLRQVIRUGLIIHUHQFHVLQILQGLQJVLQFOXGHVDPSOHDJHGLIIHUHQFHVWKHLUFKLOGUHQ
ZHUHDJHGWRZKLOHRXUVZHUHDJHGWRDQGEURDGHUFURVVFRXQWU\GLIIHUHQFHVLQ
KHDOWKFDUHH[SHQGLWXUHWRWDOKHDOWKVSHQGLQJSHUFDSLWDLQWKH86LVGRXEOHWKDWRI$XVWUDOLD
2(&'
:KHQZHGLVDJJUHJDWHWKHFRVWVE\DJHZHILQGWKDWWKHFRVWVRIKDYLQJDKLJKHU%0,
DUHJUHDWHVWDWDJHVDQGVPDOOHVWDWDJH7KLVILQGLQJLVLQOLQHZLWK.LQJHDQG0RUULV
ZKRDOVRILQG ODUJHSRVLWLYHHIIHFWVRI%0,DQGREHVLW\RQGRFWRUXWLOLVDWLRQDPRQJ
\RXQJHUFKLOGUHQDJHGWREXWQRWROGHUFKLOGUHQDJHGWR+RZHYHULQFRQWUDVW
 
'RKHUW\HWDOILQGWKDWWKHSUREDELOLW\RIVHHLQJDJHQHUDOSUDFWLWLRQHURULQSDWLHQWVWD\
LVRQO\VLJQLILFDQWO\KLJKHUIRUFKLOGUHQZLWKREHVLW\DWDJHDQGQRWDWDJH7KHGLIIHUHQFHV
LQILQGLQJVPD\EHGXHWRKHDOWKV\VWHPFRQWH[WVRUWRGLIIHUHQFHVLQUHVXOWVZKHQKHDOWKFDUH
FRVWVLQVWHDGRIWKHSUREDELOLW\RIDYLVLWLVH[DPLQHG
2XUVWXG\ILQGVWKDWFKLOGKRRGREHVLW\OHDGVWRFRQVLGHUDEO\KLJKHUPHGLFDOH[SHQVHV
WKDWDUHERUQHE\WKHSXEOLF7RWKHH[WHQWWKDWWKLVUHSUHVHQWVDQHJDWLYHH[WHUQDOLW\DQGQRW
VLPSO\ D WUDQVIHU RI FRVWV &DZOH\  RXU UHVXOWV VXSSRUW WKH MXVWLILFDWLRQ IRU JUHDWHU
JRYHUQPHQW LQYHVWPHQW LQ SURJUDPV WR UHGXFH REHVLW\ 7KH ILQGLQJV KDYH LPSOLFDWLRQV IRU
HFRQRPLFHYDOXDWLRQVRISROLFLHVDQGLQWHUYHQWLRQVDLPHGDWUHGXFLQJFKLOGKRRGRYHUZHLJKW
DQGREHVLW\([LVWLQJ HFRQRPLF HYDOXDWLRQVZKLFKKDYHXVHGHVWLPDWHVRIKHDOWKFDUH FRVWV
DVVRFLDWHGZLWKFKLOGKRRGREHVLW\HJ*RUWPDNHUHWDORUWKDWKDYHQRWLQFOXGHGDQ\
KHDOWKFDUHFRVWVFRVWRIIVHWVLQFXUUHGGXULQJFKLOGKRRGHJ+DE\HWDODUHOLNHO\WR
XQGHUHVWLPDWHWKHH[SHFWHGUHWXUQVRQLQYHVWLQJLQHIIHFWLYHSURJUDPV
 :HILQGWKDWWKHH[FHVVFRVWVGXHWRRYHUZHLJKWDQGREHVLW\DUHGULYHQE\PHGLFDOFDUH
H[SHQVHVWKURXJKWKH0%6VSHFLILFDOO\IURPDKLJKHUXWLOLVDWLRQRIJHQHUDOSUDFWLWLRQHUDQG
VSHFLDOLVWGRFWRUVHUYLFHV$FKLOG¶V%0,GRHVQRWVLJQLILFDQWO\DIIHFWWKHXWLOLVDWLRQRIPHQWDO
KHDOWKGHQWDOSDWKRORJ\GLDJQRVWLFRURWKHUPHGLFDOVHUYLFHVQRUGRHVLWKDYHDVLJQLILFDQW
HIIHFWRQSUHVFULSWLRQSKDUPDFHXWLFDOH[SHQVHVWKURXJKWKH3%6
+HDOWK FDUH FRVWV DUH PHDVXUHG DV WKH WRWDO FRVW RYHU WKH RQH \HDU IROORZLQJ %0,
PHDVXUHPHQW:KLOHWKLVSHULRGFDSWXUHVVKRUWWHUPKHDOWKHIIHFWVGXHWRREHVLW\LWGRHVQRW
FDSWXUH KHDOWK FRQGLWLRQV WKDW DUH VORZHUGHYHORSLQJ RU WKDW GR QRW KDYH DQ\ KHDOWK
FRQVHTXHQFHVXQWLODGXOWKRRG2XUVXSSOHPHQWDU\DQDO\VHVRQWKHORQJHUWHUPFRVWVRI%0,
LQGLFDWHWKDWDKLJKHU%0,DWDJHLQFUHDVHVKHDOWKFDUHFRVWVRYHUVHYHUDOVXEVHTXHQW\HDUV
7KLVPD\EHSDUWO\GXHWRVORZHUGHYHORSLQJFRQGLWLRQVRUSRVVLEO\GXHWRDSHUVLVWHQFHRI
%0,7KHZDQLQJRIWKHHIIHFWDIWHUDJHVXJJHVWVDKLJKHU%0,DWDJHLVQRWFDXVLQJ
 
LUUHYHUVLEOHFKURQLFFRQGLWLRQV)XUWKHUUHVHDUFKLQWRWKHG\QDPLFVRI%0,DQGKHDOWKFDUHFRVWV
LV QHHGHG WR XQGHUVWDQG WKH UROH RI %0, SHUVLVWHQFH $V IXWXUH ZDYHV RI /6$& EHFRPH
DYDLODEOHLWZLOOEHSRVVLEOHWRXQGHUVWDQGWKHKHDOWKFDUHFRQVHTXHQFHVRIFKLOGKRRGREHVLW\
EH\RQGHDUO\DGROHVFHQFH
 .H\VWUHQJWKVRIWKLVVWXG\DUHWKDWLWXVHVKHLJKWDQGZHLJKWWKDWDUHPHDVXUHGIRUHDFK
FKLOGDQGWKLVLVOLQNHGWRFRPSOHWHDGPLQLVWUDWLYHUHFRUGVRIQRQKRVSLWDOKHDOWKFDUHH[SHQVHV
WKURXJK$XVWUDOLD¶V0HGLFDUHKHDOWKLQVXUDQFHV\VWHP7KLVPLQLPLVHVELDVGXHWRUHSRUWLQJ
HUURU WKDWPD\EHSUHVHQW LQVWXGLHVWKDWUHO\RQSDUHQWUHSRUWVRIKHLJKWDQGZHLJKWDQGRU
UHWURVSHFWLYHO\UHSRUWHGXWLOLVDWLRQRIPHGLFDOFDUH$QDGGLWLRQDOVWUHQJWKLVWKDWORQJLWXGLQDO
GDWD DQG SUHFLVH GDWHV RI VHUYLFH XWLOLVDWLRQ HQDEOH WHPSRUDO RUGHULQJ IURP REHVLW\
PHDVXUHPHQWWRKHDOWKFDUHXWLOLVDWLRQ7KLVPLQLPLVHVSRWHQWLDOFRQFHUQVDULVLQJIURPUHYHUVH
FDXVDOLW\)XUWKHUPRUHWKHULFKVXUYH\GDWDFRQWDLQHGLQ/6$&DOORZVXVWRFRQWUROIRUDZLGH
UDQJHRISRVVLEOHFRQIRXQGHUV LQFOXGLQJVRFLRHFRQRPLFEDFNJURXQGHDUO\FKLOGKRRGKHDOWK
FRQGLWLRQV DQG SDUHQWDO FKDUDFWHULVWLFV HJ VXFK DV HGXFDWLRQ OHYHO HPSOR\PHQW VWDWXV
VPRNLQJVWDWXVDQGPHQWDOKHDOWKZKLFKPD\EHDVVRFLDWHGZLWKERWKSDUHQWDO%0,DQGKHDOWK
FDUHVHHNLQJEHKDYLRXU
 +RZHYHURXUSDSHUKDVVHYHUDOOLPLWDWLRQV)LUVWWKHYDOLGLW\RIWKHLQVWUXPHQWV2XU
LGHQWLILFDWLRQDVVXPHVWKDWWKH%0,RIELRORJLFDOSDUHQWVLVVWURQJO\FRUUHODWHGZLWKWKHFKLOG¶V
%0,EXWQRWZLWKWKHFKLOG¶VKHDOWKFDUHH[SHQVHV$VZLWKDOORWKHU,9DSSURDFKHVZHFDQQRW
GLUHFWO\WHVWWKDWWKHH[FOXVLRQUHVWULFWLRQKROGV$ODUJHOLWHUDWXUHLQGLFDWHVWKDWJHQHWLFVSOD\V
DVWURQJUROHLQGHWHUPLQLQJREHVLW\DQGWKDWWKHVKDUHGIDPLO\HQYLURQPHQWSOD\VOLWWOHRUQR
GHWHFWDEOHUROHLQWKHVLPLODULW\LQ%0,DFURVVIDPLO\PHPEHUV:KLOHZHLQFOXGHDULFKVHWRI
FRQWUROYDULDEOHVDQGWKHUHVXOWVIURPWKHRYHULGHQWLILFDWLRQWHVWDQGIDOVLILFDWLRQWHVWVXVLQJ
VWHSSDUHQW¶V%0,DQGKHDOWKFRQGLWLRQVDOOSURYLGHVXSSRUWIRUWKHYDOLGLW\RIRXULQVWUXPHQWV
ZHDFNQRZOHGJHWKHSRVVLELOLW\WKDWWKHJHQHVWKDWDIIHFWZHLJKWPD\EHUHODWHGWRRWKHUWUDLWV
 
WKDWGLUHFWO\DIIHFWUHVLGXDOKHDOWKFDUHFRVWV,WLVQRWREYLRXVZKDWWKHVHFRXOGEHJLYHQWKH
ODUJHVHWRISDUHQWDODQGFKLOGFRYDULDWHVWKDWZHLQFOXGH1HYHUWKHOHVVDVUHFRJQLVHGE\HDUOLHU
VWXGLHVHJ&DZOH\DQG0H\HUKRHIHUWKLVLVDSRVVLEOHOLPLWDWLRQRIWKHLQVWUXPHQWV
6LPLODUO\ ZH UHFRJQLVH WKDW DOWHUQDWLYH JHQHWLF SDWKZD\V WKDW DULVH WKURXJK SOHLWURS\
OLQNDJH GLVHTXLOLEULXP DQG FDQDOLVDWLRQ FRXOG SRWHQWLDOO\ LQYDOLGDWH RXU LQVWUXPHQWV 2XU
IDOVLILFDWLRQWHVWVVXJJHVWWKDW%0,UHODWHVWRKLJKHUKHDOWKFDUHFRVWVWKURXJKSODXVLEOHKHDOWK
FRQGLWLRQVDQGQRWWKURXJKFRQGLWLRQVWKDWDUHVXSSRVHGO\XQUHODWHGWRREHVLW\+RZHYHUZH
DFNQRZOHGJHLWLVQRWSRVVLEOHWRUXOHRXWDOWHUQDWLYHJHQHWLFSDWKZD\V
:HDOVRDFNQRZOHGJH WKHSRVVLELOLW\ WKDWDSDUHQW¶V%0,PD\ LQIOXHQFH WKHKHDOWKFDUH
XWLOLVDWLRQRISDUHQWVZKLFKPD\LQWXUQLQIOXHQFHWKHFRQWDFWWKDWFKLOGUHQKDYHZLWKKHDOWK
FDUHSURYLGHUVLUUHVSHFWLYHRIWKHFKLOG¶V%0,+RZHYHUZKHQZHUHJUHVVWKHSUREDELOLW\RID
FKLOG LQFXUULQJ KHDOWK FDUH FRVWV RQ HDFK SDUHQW¶V %0, DV ZHOO DV WKH FKLOG¶V %0, DQG DOO
FRYDULDWHV WKH PRWKHU DQG IDWKHU¶V %0, DUH HDFK DVVRFLDWHG ZLWK OHVV WKDQ  RI WKH
LQFUHDVHLQKHDOWKFDUHFRVWVDQGQHLWKHUDUHVLJQLILFDQWp!:KLOHQRWGHILQLWLYHWKLVWHVW
SURYLGHVIXUWKHUHYLGHQFHWRVXSSRUWWKHYDOLGLW\RIWKHLQVWUXPHQWV
2XU,9UHVXOWVVKRXOGEHLQWHUSUHWHGDVDORFDODYHUDJHWUHDWPHQWHIIHFW/$7(7KHHIIHFW
RIREHVLW\RQKHDOWKFDUHFRVWVPD\EHKHWHURJHQHRXVDQGWKH,9HVWLPDWHVLGHQWLI\WKHHIIHFW
RQKHDOWKFDUHFRVWVWKDWDUHGXHWRDFKLOG¶V%0,WKDWLVLQGXFHGE\SDUHQWV¶KLVWRULFDO%0,
WDNHQZKHQWKHFKLOGZDV\HDUVROG,QRWKHUZRUGVWKHYDULDWLRQLQFKLOGUHQ¶V%0,FRPHV
IURPYDULDWLRQLQWKHJHQHWLFSUHGLVSRVLWLRQWRDKLJKHU%0,ZKLFKLVH[SUHVVHGLQFKLOGKRRG
(QFRXUDJLQJO\TXDQWLOH UHJUHVVLRQVRI WKH ILUVW VWDJHHTXDWLRQ LQGLFDWH WKDW WKH LQVWUXPHQWV
LQIOXHQFHWKHFKLOG¶V%0,DFURVVWKH%0,GLVWULEXWLRQLQFOXGLQJWKHXSSHUWDLOZKHUHFKLOGUHQ
DUHREHVH%HFDXVHDPDMRULW\RIFKLOGUHQDUHUDLVHGE\WKHLUELRORJLFDOSDUHQWVRXU,9HVWLPDWHV
DUHOLNHO\WREHJHQHUDOL]DEOHWRWKHZLGHUSRSXODWLRQ+RZHYHURXUHVWLPDWHGHIIHFWPD\QRW
EHJHQHUDOLVDEOHWRFKLOGUHQZKR¶VHOHYDWHG%0,LVHQWLUHO\GXHWRQRQJHQHWLFIDFWRUV
 
7KLV UDLVHV WKH TXHVWLRQ KRZ XVHIXO DUH RXU UHVXOWV IRU LQIHUULQJ WKH PHGLFDO FRVW
FRQVHTXHQFHVRIFKLOGKRRGREHVLW\UHGXFWLRQSROLFLHV"$IWHUDOOSROLFLHVDUHXQOLNHO\WRDOWHU
WKH JHQHWLF PDNHXS RI FKLOGUHQ ,W LV OLNHO\ WKDW DQ LQWHUDFWLRQ EHWZHHQ JHQHV DQG WKH
HQYLURQPHQW H[SODLQV WKH FXUUHQW REHVLW\ HSLGHPLF $V %DUQHVV HW DO  H[SODLQ ³7KH
VWHDGLO\LQFUHDVLQJSUHYDOHQFHRIREHVLW\DPRQJFKLOGUHQDQGDGXOWVLQPDQ\FRXQWULHVVXJJHVWV
WKDW WKH HQYLURQPHQW LV EHFRPLQJ PRUH SHUPLVVLYH WR WKH H[SUHVVLRQ RI JHQHWLF WHQGHQFLHV
WRZDUG REHVLW\ ZKLFK PD\ KDYH EHHQ DGYDQWDJHRXV WR RXU DQFHVWRUV LQ D PRUH KRVWLOH
HQYLURQPHQW´S7RWKHH[WHQWWKDWSROLFLHVFDQUHGXFHWKH%0,RIFKLOGUHQZKRDUH
JHQHWLFDOO\SUHGLVSRVHGWRREHVLW\RXUHVWLPDWHVVXJJHVWWKDWREHVLW\UHGXFWLRQSROLFLHVZLOO
OHDGWRFRQVLGHUDEOHPHGLFDOFRVWVDYLQJVGXULQJFKLOGKRRG
'HVSLWHOLPLWDWLRQVWKLVVWXG\SURYLGHVXQLTXHHYLGHQFHRQWKHSXEOLFO\IXQGHGKHDOWKFDUH
FRVWV FDXVHG E\ FKLOGKRRG REHVLW\ LQ $XVWUDOLD (FRQRPLF VWXGLHV WKDW KDYH HYDOXDWHG WKH
EHQHILWVRIFKLOGKRRGREHVLW\SURJUDPVKDYHW\SLFDOO\LJQRUHGDQ\FRVWVDYLQJVGXHWRPHGLFDO
H[SHQVHVRIREHVLW\GXULQJFKLOGKRRGXQGHUWKHDVVXPSWLRQWKDWKHDOWKFRQVHTXHQFHVGRQRW
PDWHULDOLVHXQWLODGXOWKRRGHJ+DE\HWDO7KLVVWXG\GHPRQVWUDWHVWKDWPHGLFDOFRVWV
RIREHVLW\LQFXUUHGGXULQJFKLOGKRRGDUHVXEVWDQWLDODQGODUJHUWKDQSUHYLRXVO\HVWLPDWHG7KLV
LPSOLHVWKDWWKHHFRQRPLFUHWXUQVIURPLQYHVWLQJLQFKLOGKRRGREHVLW\SUHYHQWLRQSURJUDPVKDV
EHHQFRQVLGHUDEO\XQGHUHVWLPDWHG 
 
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